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THE DIGEST. 

In conducting a comparatively new department, like our Digest, 
changes naturally suggest themselves in the course of time, or are 
suggested to us by others, and as our object is to make this depart- 
ment as valuable to our readers as possible, we are endeavoring to 
adopt as many improvements as the necessarily limited space will 
allow. In complying with a large number of requests, we recently 
added a Digest of the American electrical literature to that of 
foreign publications, but we find that the amount of periodical 
electrical literature, good, bad and indifferent, is increasing so 
rap‘dly that it becomes necessary to make some other changes, 
which will be begun in the present issue—the first number of a new 
volume. It has been thought that by far the larger number of our 
readers would prefer to have longer abstracts, limited to the more 
important articles and papers, instead of a more complete index of 
references to all of the periodical electrical literature, many sugges- 
tions to this effect having been made to us by appreciative readers. 
As most of the foreign periodicals, and particularly those in foreign 
languages, are practically inaccessible to so many of the readers of 
THE ELECTRICAL WORLD, mere references to all the articles con- 
tained in them, although very valuable to a few, are of less value 
to the majority than a suinmary of the principal information con- 
tained in the best of the matter; in other words it is thought prefera- 
ble to make the Gepaitment more of the nature of a true digest and 
less of a mere index. References will, however, be continued to be 
given to certain classes of matter, such, for example, as reprints of, 
important foreign articles or illustrations in the American journals, 
translations of important foreign matter, and to articles which do 
not admit of being abstracted, as for instance, illustrated and de- 
tailed descriptions, papers containing a large amount of valuable 
data, statistics, etc. The amount of space devoted to this depart- 
ment will not be reduced, although in the present issue a number 
of Digest abstracts have been crowded out by the large amount of 
other matter. In compliance with frequent requests, arrangements 
have also been made to furnish copies of journals, typewritten 
copies of articles and translations of them to those who desire to 
have the original. We trust that these changes will be apppreciated. 
THE PAPERS. 

The papers read at the Niagara meeting furnished much variety 
of subject, while those of a practical characte: were largely in the 


ascendant. We refer to the admirable address of Dr. Duncan else- 
where in these columns, and shall offer comments on some other of 
the papers as they appear at greater length in our columns, The 
paper of Dr. Bleile ‘‘On the Cause of Death in Electric Shock,’’ 
was a disappointment to those who anticipated further light on the 
subject of resuscitation, though the title, it must be acknowledged, 
gave no promise that this aspect of the subject would be treated. 
Those dealing practically with electricity have little interest in the 
physiological side of the question treated, but they have an 
immense intérest in the remedial side, which in the paper is dis- 
missed with the remark that while artificial respiration may be of 
use, no rational means of resuscitation have as yet been suggested 
where large currents pass. While this is not untrue as stated, yet 
much harm may result from the lack of further qualification, for it 
has been proved beyond peradventure that life may be restored to 
The fact 


the Institute on 


one dead, to all appearances, from an electric shock. 


that a medical paper was read before electric 


shock, and the matter of resuscitation dismissed in the few 
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words quoted, is likely to give rise to the impression that the 
position of D’Arsonval and Goelet on the question is unjustified. 
This is not true, and as such an impression might result in needless 
deaths, it would have been much better if the paper of Dr. Bleile 
had never been read. Another disappointment, much more general 
in extent, was due to the small recognition accorded to the Insti- 
tute by the electrical manufacturing companies in the way of papers 
relating to the Niagara plant. Owing to its character as the repre- 
sentative body of the American electrical profession, it would have 
seemed more appropriate to have extended to its members the privi- 
lege of the first public announcement of the technical features of 
their work, instead of previously communicating them through the 
pages of a semi-popular periodical a few days in advance of the 
sessions of the Institute at Niagara. One of the companies made 
amends by reserving most of the more technical details of its work 
for an Institute paper, but matters were made worse in another case 
by the reading from a paper of disjointed extracts which appeared 
to be identical with matter previously published, and therefore 


little appropriate for the occasion. 


THE PRESIDENTIAL ADDRESS. 

Dr. Duncan’s inaugural address before the Niagara meeting of the 
American Institute of Electrical Engineers was one of the most 
interesting features of the convention, and will doubtless be greatly 
appreciated by the engineers and managers of steam railways, while 
it gives to the electrical engineer a very good insight into the sub- 
ject from the point of view of the former. It is without doubt the 
best and ablest discussion of this most important subject of the day 
that has yet been given, and it clearly shows the characteristics of 
the new president,—a clear, forcible, unbiased mind, and a desire 
to find the truth without being lead astray by mere enthusiasm. In 
the address he endeavors to point out by a process of reasoning 
founded on facts, what the proper applications and limitations of 
electricity are for existing steam roads. This he does, not from the 
standpoint of the electrical enthusiast who is carried away by the 
phenomenal success of the substitution of electric traction for horses 
on street railways, nor from that of the steam railway pessimist, 
who on general principles aud from force of habit, fights against 
the introduction of all radical improvements. The problem was 
attacked rather from the standpoint of a railway engineer who is 
perfectly familiar with what had been accomplished by electricity 
for traction purposes, and who is anxious to make use of it as far as 
he can be sure it would be of advantage to stockholders, but no 
farther. The address is well worth careful reading by those 
interested in this important subject of the day, and cannot fail to 
meet with the approval of all but electrical enthusiasts, who will 
probably consider it too conservative for an address delivered before 
an electrical society. Briefly stated, the conclusions are that it would 
not be advisable to substitute electric traction for steam in moving 
heavy freight, nor to apply it on a system where heavy, high-speed 
trains are run on the same tracks with short trains devoted to 
suburban traffic and running at frequent intervals, nor on any roed 
on which there are but few trains a day. On the other hand, ona 
four-track road where the traffic warrants it, or on suburban roads, 
on no portions of which there are heavy or high-speed express 
trains, Dr. Duncan shows that the substitution would be advan- 
tageous. Each particular case, however, must be considered on its 
own merits. The address showed that the speaker had made a 
careful study of the question, basing his arguments largely on 
steam railway statistics and on existing conditions. Regarding the 
electric systems and apparatus, he very properly limited himself 
entirely to such well-tried apparatus as could be contracted for 
to-day. 

THE NIAGARA PLANT. 
While the Niagara power plant has not yet entered into com- 


mercial operation, the tests thus far made have demonstrated its 
entire success, and the engineers who have had part in this magni- 
ficent achievement may well be gratified at the result. In his 
address before the Niagara meeting of the Institute, Mr. Coleman 
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Sellers referred with pride to the fact that in the entire course of 
the work no mistake worth mentioning was made, notwithstanding 
the many different problems presented, and the necessity of the 
exact co-ordination of work in several distinct branches of engineer- 
ing science. This is engineering in its best sense, and affords a 
striking contrast to the amateurish methods so characteristic of the 
first days of electrical engineering. The work at Niagara may be 
divided into several categories, more or less distinct. The construc- 
tion of the tunnel, while perhaps attended with some special prob- 
lems, was, nevettheiess, a work for which there were many pre- 
cedents, notably the experience gained with the recently completed 
New York City water supply system. Perhaps the most difficult 
task was that assigned to the designers and builders of the hydraulic 
plant. Here there was an absolute lack of data for large powers, 
and the originality of the design decided upon added to the diffi- 
culties. The successful execution of this portion of the work will 
take high rank in engineering annals and Messrs. Faesch & Pic- 
card, as well as the American constructors, Messrs. I. P. Morris & 
Co., well deserve the warm praise which Mr. Sellers bestowed upon 
them. In the design and execution of the long shafting between 
the turbine and generators, marine engineering practice offered some 
guidance, but here also a marked originality is shown, and the 


latest and best engineering principles applied. One of the most 


interesting sights to visitors at Niagara who descended into the pit, 
was that of the 38-inch vertical shaft tube with its short 11-inch 
solid sections at bearings, the whole having little indeed in common 
with the usual idea of shafting. While much admired by the elec- 
trical engineers inspecting it, the paradox of this mechanical trans- 
mission forming part of an electrical transmission plant was fre- 
quently referred to, and we are inclined to believe that few were 


satisfied with the reasons offered as to why the generators were 


located at the top of the pit instead of at the bottom. That the 
shafting is an element of weakness would betrue if merely the 
questions of bearings and complication entailed were considered, 
but in addition there must be added the influence of the vibrations 
due to the water impact on the turbine blades. Here marine prac- 
tice with its almost uniform torque does not apply, and the deafen- 
ing sound in the pit due to the effect referred to left a disturbing 
thought in the minds of many. It was naturally in the generator 
that most interest was shown, and there was a noticeable indication 
of the professional pride felt by the visiting electrical engineers 
when they viewed this finest example yet furnished of the capabili- 
ties of their art. For their benefit loads were varied and thrown on 
and off, and once during the meeting a load of 5,300 horse-power 
was carried, the machine always running without a tremor and with 
an appearance of ease and even grace that speaks highly for the 
design of its mechanical features. No electrical efficiency test 
has yet been made, but there is every indication that the electrical 
problems have been no less admirably met than the mechanical 
ones. In the neighboring transformer plants the same evidence of 
engineering skill so characteristic of the Niagara scheme is every- 
where apparent, and the successful test of one of these plants after 
the conclusion of the meeting showed that this skill had been as 
well applied there as elsewhere. To the engineer who wishes to 
experience to the full the pleasurable sensations awakened by the 
sight of the highest and most original accomplishments in his art, 
a trip to Niagara offers an unique opportunitv. 


Electric Conduits in Paris. 


The Paris Popp Company is changing the conductors of its distrib- 
uting system for the third time, and as its franchise has but twelve 
years to run it is thought doubtful if the enormous expense which 
these changes have entailed will be recouped. Under the newsys- 
tem the Siemens & Halske lead-covered armored cables are being 
used, and are placed directly on a bed of sand in the trench. This 
method of installing electric light and power-distribyting conductors 
is being followed almost exclusively in Europe. 





‘ 
men 


JuLy 6, 1895, 


The Telephone Protective Association of America. 


In the constitution adopted at the recent Pittsburg meeting of 
the Telephone Protective Association of America, the objects of that 
body are stated to be as follows: Mutual protection from unjust 
legal and otber attdcks by owners of alleged telephone and cognate 
patents tending to impair the lawful business of members of this 
association; the discouragement of litigation between members of 
the association by providing methods of arbitration; and the formu- 
lation of a uniform guarantee to be given by members of the asso- 
ciation to their customers. 

Membership is open to all persons and corporations interested in 
the objects of the association. Applications are to be referred to 
the executive committee, and upon its approval, the applicant shall 
be duly elected, a fee of $25 having previously been deposited. 
The annual dues are to be $25. 

The officers consist of a president, first, second, third, fourth and 
fifth vice-presidents, secretary and treasurer, who with 12 directors, 
constitute the Board of Directors, all of whom are elected at the 
annual meetings of the association.. The list of the recently elected 
officers, directors and executive committee—the latter consisting of 
the president and the first and second vice-presidents—is given 
below. 

The duty of the executive committee is to manage all the legal 
interests of the association, and provide for the defense of suits 
against its members and fill all vacancies that may occur in the 
Board of Directors. It is provided that whenever the association 
shall receive information of the institution of a suit for infringe- 
ment of any telephone patents, it shall at once examine into the 
case as far as practicable, and may call a meeting of the Board of 
Directors, who shall provide for the means to defray the expenses 
of such litigation, as they shall deem proper under the circum- 


stances. 

Officers and Directors.—President: J. E. Keelyn, Western Telephone Construc- 
tion Company, Chicago, Ill. 

First vice-president, J. R. Johnson, Viaduct Manuiacturing Co., Baltimore, 
Md.; second vice-president, S. J. Tunbridge, Utica Fire Alarm Telegraph Com- 
pany, Utica, N. Y.: third vice-president, E. S. Wallace, Columbia Telephone 
Company, New York; fourth vice-president, J. G. Ihmsen, Keystene Telephone 
Company, Pittsburg, Pa.: fifth vice-president. Lipman Levy, Anthony Tele- 
phone Company, Cincinnati, O. 

Secretary: Paul W. Bossart, Minneapolis, Minn. 

Treasurer: P. C. Burns, American Electric Telephone Company, Kokomo, Ind. 

Directors.—Arthur F. Boardman, National Telephone Company. Boston, Mass. ; 
E. A. Katlin, Mason Telephone Company, Richmond, Va.: P. L. Spooner, 
Standard Telephone & Electric Company. Madison, Wis.; E. B. Seeley, E. B. 
Seeley & Co., Philadelphia, Pa.; Thos. McCoray, Tucker Electric Construction 
Company, New York City; Mr. Kubn, Clamond Telephone Company, Philadel- 
phia, Pa.; Jas. D. Randall, Florida Telephone & Construction Company, Mem- 
phis, Tenn.; Frederic Harrington, Union Electric Company, Cleveland, O. 

Executive Committee. —J. E. Keelyn, Chicago, Il.; J. R. Johnson, Baltimore, 
Md.; S. J. Tunbridge, Utica, N. Y. 


Electricity for Trunk Lines. 


In an article in the Hugineering Magazine under the above 
caption, Mr. Frank J. Sprague says that electricity will only in part 
take the place of the steam locomotive for railway service, and then 
only when the number of units operated between terminal points is 
so large that the resulting economy will pay a reasonable interest on 
the combined cost of a central station system of conductors and 
the motor equipment, and the traffic existing is commensurate with 
the needs of such a system. ‘‘Let us lay aside, then,’’ he says, 
‘* some of the visionary prophecies concerning electric railways. 
Perhaps no one bas been more actively identified witht them than 
myself; no one, I think, has greater faith in the future of the 
electric railway than I; but its future is not in the wholesale 
destruction of existing great systems. It is in the development of 
a field of its own, with recognized limitations, but of vast possibili- 
ties. It will fill that field to the practical exclusion of all other 
methods of transmitting energy; it will replace the locomotive on 
many suburban and branch lines; it will operate almost all street- 
railway systems and elevated and underground roads; it will prove 
a valuable auxiliary to trunk systems; but it has not sounded the 
death-knell of the locomotive any more than the dynamo has 
sounded that of the stationary steam engine. Each has its own 
legitimate field, which will play its proper part in the needs of all 
civilization. ’* 


~ Church Lighting. 


It has been decided by the Roman Catholic authorities that 
churches may use the electric light, provided that the rubrical 
light, the wax candle and the olive oi), be not omitted or neglected, 
as most of the church prayers refer to these lights. 
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Residual Charges of Condensers. 


BY A. S. DUNSTAN. 


If a condenser with a dielectric other than air, be charged for 
some time, discharged, insulated and left to itself, it will be found 
after a certain time to have become charged with a small charge in 
the same direction as the previous one. Such charges are known 
as residual charges, and have been investigated by their discoverer 
Faraday, Hopkinson, Kohlrausch, and recently by Bedell and 
Kinsly. 

This paper is for the purpose of describing some experiments 
undertaken for the purpose of studying the residual charges in con- 
densers with mica dielectric. It was sought to connect the amo:nt 
and rate of development of the residual charge, with different initial 
circumstances, such as varied potential of charging battery, varied 
time of charging, and the effect of a previous charge in the con- 
denser. The general idea was to obtain curves showing the residual 
charge at different instants under known initial conditions, and 
from a study of these curves deduce any laws that might become 
evident. As the method of obtaining these curves is. somewhat 
different from any heretofore used, it will be described in detail. 

The condenser was charged from water ‘batteries, through a 
Kempe condenser key, one set of condenser coatings being always 
connected to earth. A Thomson quadrant electrometer was con- 
nected through its reversing key to the two binding screws of the 
condenser. As usual, one set of electrometer quadrants was con- 
nected to the case, and the case to earth. The connections were so 
made that if the lever of the electrometer key was raised to its 
highest position, it would short circuit and thus discharge the con- 
denser. If depressed as far as possible, it would connect the elec- 
trometer quadrants to the condenser coatings and thus allow the 
electrometer to measure the potential difference between the con- 
denser terminals. 

A key connected with the recording mechanism of a Duboscq 
chronograph, was placed beside the electrometer key, so that both 
could be conveniently manipulated. The usual concave mirror of 
the electrometer was replaced by a flat one, and instead of the lamp 
and scale method, a reading telescope was used as being more con- 
venient. The operation of taking one of the residual charge curves 
was as follows: The condenser was charged through the Kempe 
key for a certain number of seconds. At the end of this period, 
the Kempe key was thrown to the ‘‘Insulate’’ position and the 
electrometer key raised, thus insulating the condenser from the 
battery and discharging it at the same instant. After being 
discharged for a determined number of seconds, the electré- 
meter key is depressed to its lowest position, and at the same 
instant, the chronograph key is tapped, giving a zero record. As 
the residual charge gradually accumulates the electrometer needle 
moves, indicating the rising potential. The scale divisions appar- 
ently cross the field of the telescope, and the rest of the experiment 
consists in recording upon the chronograph the transit of the centi- 
meter divisions across the telescope wire. Knowing the constant ot 
the electrometer, the potential corresponding to any particular 
deflection is known; the chronograph sheet gives the time at which 
this deflection occurred, and thus the two co-ordinates of the dis- 
charge curve are determined. The electrometer was adjusted so that 
it gave a deflection of 200 millimeters per volt on a scale placed 
at a distance of 1.25 metres. This constant was determined before 
and after every series of measurements, by means of a couple of Car- 
hart-Clark cells. 

The motion of the electrometer needle is, of course, affected by 
its inertia, and the damping produced by the acid. In order to 
avoid errors due to these causes, the initial circumstances were so 
chosen that the rate of development of the residual charge was 
very slow. 

The condensers used were two as nearly alike as possible, made 
by the same maker, presumably about the same time, and of the same 
sort of materials. They were each of approximately one-third M. 
F. capacity and their dielectric was mica. Throughout the work 
they were kept as near a constant temperature as possible. 

The first question studied was the effect produced upon the resi- 
dual discharge, by increasing the E. M. F. of the charging battery. 
The curves given in Fig. 1 were obtained by increasing the charg- 
ing battery from 50 to 350 cells, by increments of 50 cells, the time 
of charging and short circuit being the same throughout the series. 
The condenser used was designated No. 1, and was charged for 
five seconds and short circuited for ten seconds. 

The forms of the curves are, in general, similar, but it is notice- 
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able that as the charging E. M. F. becomes greater, the steepness 
of the curve is increased, so that a residual charge produced by a 
charge of high E. M. F. will attain a given fraction of its maximum 
value in a shorter time than a residual charge produced by a_low 
charging E. M. F. 

If the greatest deflection given by the electrometer is taken, jit 
will be found that these maximum values are directly proportional 
to the number of cells in the charging battery; that is, the total resi- 
dual charge is directly proportional to the E. M. F. of the charging 
source. This law was found to hold for glass by Hopkinson, but 
the proportionality is even closer in the case of mica. 

Fig. 2 shows a series of curves obtained by varying the time of 
charging. The E. M. F. and time of short circuit being the same. 
The charging battery consisted of 46 cells. It will, be noticed that 
although the final charge may become as great as in the case where 
a higher charging E. M. F. is used, it is developed in a much more 
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final charge is notjproportional to the time of charging, but, so far, 
I have been unable to connect them by any law. 

From the general smoothness and regularity of these curves it 
seems as though it would be an easy matter to find an equation to 
fit them. I have, however, tried various expressions without get- 
ting anything which was perfectly satisfactory. 

So, while it that the amount of residual charge is 
dependent upon the time the condenser is connected to the charging 


is seen 


battery, yet it seems impossible to find any law which will express 
this dependence. 

A very interesting and curious subject is that of the influence 
upon the residual charge, of the previous 
denser. 


treatment of the con- 
The action of a condenser is largely influenced by its pre- 
vious history, so much so in fact, that it has been truly said that no 
condenser can be fully trusted until its history is known. 

In the course of the work here outlined, the effect of a previous 
charge in the negative direction upon the residual charge produced 
by a charge in the positive direction was studied. 
denser was charged for a determined 
certain direction 


That is, the con- 
nuinber of seconds, in a 
negative, it was then short circuited 
for a known time, then connected to the charging battery for a 
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known, length of time in a direction the reverse of the preceding, 
discharged, insulated, and the curve of the development of the 
residual charge taken as before described. The time of charging in 
the reverse direction was varied, the other quantities remaining the 
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same, and the series of curves thus obtained was compared with the 
curve produced when the condenser had had no previous negative 
charge. 

The curves obtained from both 


condensers, when the time of 
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negative charging was. varied from 0 to 180 seconds, are shown in 
Figs. 3 and 4. 

To obtain these curves, the condenser was charged for the num- 
ber of seconds marked on each curve, short circuited for 60 seconds, 
then charged for 10 seconds in the reverse direction, and finally, 
after a second short circuit of 10 seconds’ duration, the curve was 
taken. It will be noticed that as the time of charge in the negative 
direction increases, more and more effect is produced upon the 
residual charge. 

The first curve, taken when there had been no previous negative 
charge, is precisely similar to those shown above. 

In the second curve a peculiar phenomenon shows itself. The 
condenser had previously been charged for ten seconds in the nega- 
tive direction, and one would expect that the effect of this would 
be to diminish the residual charge. It is found that although the 
total residual charge is diminished, yet the rate of development is 
accelerated. This does not seem to 
to hold for both condensers, as 


be accidental, as it was found 
shown in both Figs. 3 and 4. It 
seems, then, that the va/e of development of a residual charge is 
accelerated by the influence of a previous negative charge of short 
duration. This is apparently a point of considerable importance in 
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the theory of these charges, and I am not aware that it has pre- 
viously been observed. 

These curves plainly show the extreme difficulty met with, in 
attempting to get a condenserin a truly neutral state. I have 
found that if a condenser has been strained by a long-continued 
charge, or by one of high potential, weeks may pass before it 
becomes perfectly neutral again. In fact, one of the difficulties 
of the present experiments was to get the condensers in a neutral 
condition. 


The Second Elevated Electric Road in Chicago. 


The Lake Street Elevated Railway on Friday of last week made 
a contract with the General Electric Company to equip its line, 
eight miles in length, with electricity, and the company will begin 
to furnish the motors in 60 days. The motors are the same as those 
used by the Metropolitan Elevated, put into service 60 days ago, and 
are a modification of the motors used on the first electric railway, 
the Intramural, at the World’s Fair. They are capable of a speed of 
40 miles an hour. A third track will be laid, as in the case of the 
Metropolitan Elevated. Inthe case of the Metropolitan Elevated 
a speed between stations of between 30 and 35 miles an hour is 
now obtained. The Lake Street Railway is to get 50 motors, and 
the entire cost in making the change from steam to electricity is 
about $250, 000. 
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N recent years the general meetings of the American Institute 
of Electrical Engineers have been so progressively successful, that 
to say the Niagara meeting was the most successful in the history 

of the Institute has a familiar sound. Nevertheless, it is hoped that 
the same stereotyped phrase may be truthfully applied to many 
succeeding meetings, but the one of this year has set a high standard 
which it may be difficult to maintain. The attraction offered by 
the Niagara plant had, of course, much to do with the large attend- 
ance, which numbered over two hundred, and the agreeable place 
of meeting offered another inducement. 

A feature of the Niagara meeting which was probably due to this 
latter consideration, was the uniformly large attendance on the ses- 
sions, most of the members arriving on the opening day, and but 
few leaving until the evening of the third day, the session of Friday 
morning even being of good size. 

The facilities placed at the disposal of the guests to examine into 
all of the detaiis of the Niagara plant and to visit the establishments 
receiving current from it were fully appreciated, and the most agreea- 
ble recollections will be held of the pleasant manner in which the 
guests were received at the various works, and the interest taken in 
satisfying their curiosity. The compliment to the Institute in re- 
serving for its members the first public view of the plant in operation 
is one which added to the gratification of the occasion. 

As stated above, the selection of a pleasure resort had prob- 
ably much to do with the success of 
the meeting, not only in attracting 
members who needed an extra in- 
ducement to overcome their indiffer- 
ence, but also in protracting the 
stay of the majority while the ab- 
sence of business and other engage- 
ments assured a more uniform at- 
tendance on the sessions. 

Two incidents served to slightly 
mar the occasion. Oneof these was 
an unfortunate misunderstanding 
as to the hotel rates, whereby mem- 
bers were charged in excess of what 
they had supposed to be the special 
price accorded. While many were 
inclined to look upon this affair asa 
natural manifestation of Niagara 
methods, it seems to have been 
wholly the result of a misunder- 
standing, for which, under the cir- 
cumstances, neither the proprietor 
of the hotel nor those who made the 
preliminary arrangements can be 
considered open to censure. 

The other incident, perhaps more 
amusing than serious, is connected 
with ‘‘that badge’’ which, as it 
appeared on the button worn by the 
members, had somewhat more re- 
semblance to an undertakers’ con- 
vention decoration than to the half 
score of other things it is supposed 
to typify. As a consequence the townsmen facetiously styled 
the wearers members of an undertakers’ union, and an occa- 
sional one bearing the decoration was referred to as “‘ one of the 
coffin gang.’’ While perhaps the circumstance referred to 
merely accelerated action which would otherwise soon have 

‘been taken, a petition was circulated during the meeting asking 
that the present badge be discarded, and numerous signatures 
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were received. It is understood that the petition is to be pre- 
sented for action at a coming meeting of the Institute. 

Not the least agreeable feature of the Niagara meeting was 
the presence of many ladies who accompanied the members and 
guests of the Institute. The Philadelphia meeting was the first 
which was thus honored toany extent, and as there is every 
reason to believe that the experiment in both cases has proved 
highly agreeable to all concerned, the probability is that future 
meetings will be still more largely favored with the presence of 
this bright element. 


FIRST DAY 


The session opened at 10.30 a. m., June 25, after which the presi- 
dent, Dr. Duncan, introduced the Mayor of Niagara, who addressed 
the members briefly,extending to them the freedom of the city. 

The first paper of the meeting was on ‘‘ Properties of Fuse Metals 
when Subjected to Short Circuits,’’ by Mr. Walter E. Harrington. 
It gave the results of some experiments relating to the melting of 
fuses when a 500-volt street railway generating plant is short cir- 





-cuited. The sizes of fuse wires employed in the experiments were 


such that the current flowing through 
them would not exceed a certain maxi- 
mum, this being determined by the 
proper adjustment of a magnetic cir- 
cuit-breaker. The author states that 
he found that this maximum value of 
the fusing current on short circuits 
varied as the square of the diameter of 
the fuse; for copper it was found that 
this value was the quotient of the cir- 
cular mils of the fuse by 1.9; for alum- 
inum the corresponding. constant is 2.6, 
and for ordinary fuse metals it was 
found to be 9. Curves accompanying 
the paper point out the extremely wide 
variation between the indications of 
the formula given and the two-third 
law, and it is stated that according to 
this latter an ordinary motor fuse would 
normally blow under a current of 168 
amperes, whereas according to his re- 
sults a flow of approximately 2,000 
amperes would ensue. (It should, how- 
ever, be mentioned that the latter law 
applies to a steady current, while the 
formula obtained from the experiments 
described in the paper applies to the 
case of a current which, through the 
influence of the inductance of the rail- 
way generator, requires an appreciable 
time to reach the value derived from 
the formula, in the meantime heating 
the fuse. This time element, besides, 
will vary with the type of generator used, since it is a function of 
both inductance and resistance. ) 

The next paper, entitled ‘tThe Theory of the General Alternating- 
Current Transformer,’’ was read by Mr. Chas, Proteus Steinmetz 
and is too mathematical in form to admit of abstracting. The 
transfer of energy through space between the primary and second- 
ary of a transformer is stated to find its mechanical equivalent in a 
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repulsive thrust acting between primary and secondary. Thus, if 
the secondary coil is not held rigidly asin the stationary trans- 
former, it will be repelled and move away from the primary. This 
mechanical effect is made use of in the induction motor, which 
represents a.transformer whose secondary is mounted movably with 
regard to the primary in such a way that, while set in rotation, it 
still remains in the primary field of force. The stationary trans- 
former and the induction motor are, there- 
fore, merely different applications of the 
same apparatus, comprising a magnetic 
circuit interlinked with two electric cir- 
cuits. Such an apparatus.can properly 
be called a general alternating-current 
transformer, and the equations of the 
stationary transformer and those of the 
induction motor are merely specializations 
of the general alternating-current trans- 
former equations. These equations are 
expressed in complex quantities, thus 
much simplifying their form. The general 
equation above referred to is first deduced, 
and the equations for the stationary trans- 
former and induction motor obtained 
from it by simple substitutions 

Mr. Clarence E. Gifford next read a paper on ‘‘Location of 
Grounds in Armatures, Fields, etc.’’ The system described is a 
simple adaptation of the Wheatstone bridge principle, and is 
described as an accurate, rapid aud simple one in practice, the only 
apparatus necessary being several cells of battery and a telephone. 
Its application in locating a break in 
an armature winding is as follows: 

If the two terminals of a battery of 
several cells are connected to opposite 
commutator segments, a click will be 
heard when the two terminals of tele- 
phone are placed on any two adja- 
cent bars of the perfect half of the 
armature, the current in the telephone 
being due to the drop of E. M. F. in 
the respective armature sections con- 
nected to these bars; if placed, how- 
ever, on adjacent bars of the other 
half, there will be silence except when 
the break is between the two bars 
put in circuit with the telephone, the 
latter in this case completing the 
broken circuit and giving a loud click. 
To locate armature grounds, one tele- 
phone terminal is connected to the 
shaft and the other drawn around the commutator, the battery 
connection remaining as above; if only one ground exists, two 
points will be found which give the least sound in the telephone, 
and if the battery connections are then shifted, one of the points 
will remain constant, and the other will change, the former indi- 
An extension of the above method enables two 
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cating the ground. 
‘ or more grounds to be located. 


AFTERNOON 


The members were driven tothe power house of the Niagara Falls 
Power Company, where they were given every facility for inspect- 
ing all of the details of the apparatus installed. One of the large 
alternators was running at full speed, and with about one-half load, 
which was dissipated in a water rheostat; the load was thrown on 
and off to show the action’ of the regulator, which worked most 
admirably. A number of the visitors went down into the pit where 
the turbines are located, but as the turbines themselves are below 
the lowest floor, there was little to be seen. It was curious to notice 
the very loud and very high-pitched note which was produced by 
the machinery, and for which no explanation was offered, but is 
probably due to the impact of the water on the turbine blades. The 
engineeers of the Westinghouse Company kindly acted as escorts in 
showing and explaining the apparatus. The next visit was to the 


neighboring plant of the Pittsburg Reduction Company, where, 
however, only the rotary and the stationary transformers were shown, 
the plant not baving yet been started up; the most interesting part of 
the installation, namely, the apparatus for the reduction of the 
aluminum, was not shown. 


The Carborundum Works were not yet 



















Vor. XXVI. No. 1. 


in operation, and there was little to be seen. The large paper 
works located near the power house were visited by the members 
individually; these are run by turbines, the water from which dis- 
charges into the Niagara tunnel; the works are interesting but con- 
tained nothing electrical, the wood pulp not even being bleached 
electrically. After a visit to the small station of the Buffalo Electric 
Light & Power Company, which contained nothing of special inter- 
est, the members returned to the hotel. 


EVENING SESSION. 


Upon the opening of the evening session President Duncan deliv- 
ered his inaugural address, which we print in full elsewhere. In 
the discussion which followed other speakers said nothing of special 
interest except Mr. Steinmetz, who stated.that alternating-cur- 
rent motors may now be used for operating railways, and are even 
better for that purpose than continuous-current motors. 

The final paper of the evening was by Prof. Elihu Thomson on 
‘‘Compounding Dynamos for Armature Reaction,’’ which describes 
a type of dynamo not claimed to have any commercial importance, 
except perhaps in very special cases, but interesting in several 
respects. The machine may briefly be described as a four-pole 
dynamo with windings on only two opposite poles. Under no load 
the magnetic flux tends to pass entirely through tbe armature 
between the ‘‘live’’ poles while with load the distortion of the field 
causes some of the flux to be diverted through the ‘‘dead’’ poles. 
By properly choosing the position and spread of the ‘‘dead’’ poles 
in relation to the wound or excited poles, and adjusting the mag- 
netomotive force of the initial field relatively to the turns on the 
armature and the speed of driving, the effect of compounding or 
over-compounding may easily be obtained. The paper contains 
curves giving the results of experiments under different loads, 
showing that a large range in compounding is possible. A feature 
of the machine which developed itself when carbon brushes were 
used, was that even at heavy loads the brushes could be set back 
from their maximum position, or true diameter of commutation, 
and that the movement was attended with little, if any increase of 
spark, while the potential steadily went down. It was thus easily 
possible to adjust the potential by a backward movement of the 
brushes in the space between the unwound and wound poles, while 
the slight sparking under the carbon brushes was not increased 
thereby. 





The morning session was opened by a paper on ‘‘Electric Power 
in Factories and Mills’’ by Piof. F. B. Crocker, V. M. Benedikt 
and A. F. Ormsbee. The many advantages of electric power in 
factory and mill work: are enumerated as follows: 1. Clear and 
unobstructed passages and head room, the latter facilitating the use 
of traveling cranes. 2. Ease of shift- 
ing the tools from place to place, 
possibly necessitating the placing of 
a starting box and the putting up of 
a little extra wire, as compared with 
the inconvenience and trouble of 
setting up and adjusting a line of 
shafting, hangers, belts, etc. 3. The 
economy due to the ability to run a 
single tool without necessarily start- 
ing the’whole factory or at least a 
complete section. 4. The running 
expense is entirely stopped when the 
tool is shut down. 5, The absence 
of the drip of o1] from overhead shaft- 
ing. 6. The tools may be placed 
at any desired points almost regard- 
less of the distance. 7. It is not 
necessary to arrange the tools parallel 
as in the mechanical system. 8: A 
wider range of speed is possible. 9, Less damage caused by a fuse 
blowing than by a belt slipping off in case of accident or excessive 
load. The results of a large number of tests are given showing the 
power required to operate different kinds of machine tools and 
several plants are described in which this method of supplying power is 
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satisfactorily used. It is stated that practically the only objection that 
can be urged against the electric system is the fact that the first cost 
of installing is greater than the cost of belting and shafting, though 
there are cases in which the reverse is true. In almost all cases 
the amount of power consumed in 
an electric system is less than with 
the usual one, which is explained 
by the high efficiency of the dynamo 
and motor as compared with the 
lower efficiency of belt transmission. 
Perhaps the greatest saving, however, 
is due to the fact that the consump- 
tion of energy entirely ceases when 
the tool stops. This saving in the 
busiest tools amounts to at least 25 
per cent., and with large and specia) 
tools is even as large as 50 per cent. 
or 75 per cent. of the nominal work- 
ing power. Another very important 
advantage gained with the electric 
ei ek ta system is the increase of output 
‘M. I. Puprn, which is secured by the greater .con- 
Vico #*realdent. venience and promptness in starting 
aud stopping as well as in regulating 
the speed of the machinery. The flexibility of the system adds 
another advantage and the’ simplicity of regulation is extremely 
simple and effective. 

The discussion which followed was participated in by Messrs. 
Emery, Leonard, Dunn, Blodgett, Van Trump, Alexander, Wheeler, 
Brophy and. Oberlin Smith. The advantage of the 
Leonard ‘‘boost and retard plan’’ for special cases 
was brought out and the good results that had been 
attained when put in practice were referred to. Some 
figures were given showing the friction of shafting, a 
saving which in one large mill referred to amounted 
to 25 per cent. of the power. Oberlin Smith spoke 
at great length on the advantages of the electric ° 
system for diiving stamping and punching presses, 
to which use he stated it was particularly adapted. 

Mr. Chas. Proteus Steinmetz then read his paper 
on ‘‘Some Features of Alternating-Current Systems, ’’ 
which gives a review of the work done in the last 
several years with respect to alternating current 
The cause of unbalancing of polyphase systems is 
explained as due to the fact that as the field excita- 
tion of a polyphase generator cannot be adjusted to 
varying loads in the several circuits fed by it, 
the distribution of voltage in such circuits will vary 
with the loads, thus rendering lighting from them unsatisfactory. 
It is declared futile to attempt to derive a polyphase system from a 
simple alternating current for the reason that a source for the storage 
of energy is thereby required, which is impracticable. As a single 
alternating current passes through zero at every alternation, if such 
a current is split one branch must be supplied with a storage source 
so that that current will be stored and given out while the other is 
passing through zero. Electromagnetic and electrostatic means of 
storage for this purpose are excluded in most cases by low energy 
efficiency and especially low weight efficiency and inconvenience. 

Excluding storage of energy, it is claimed that the nature of the 
flow of energy constitutes an essential feature of an alternating-cur- 
rent system. Hence the best classification of the alternating-cur- 
rent system is by this feature, the classification by the number of 
‘*phases,’’ it is stated, having become meaningless with the possi- 
bility of transformation from one polyphase system to another, It 
is therefore proposed that an alternating-current system cf constant 
flow of energy be called a balanced system and ‘‘balance factors’’ 
applied to other systems, the factor denoting the ratio of the min- 
imum value to the mean value of energy flow. Preference is 
expressed for the name of ‘‘polycyclic’’ for polyphase systems and 
‘*‘monocyclic’’ for a system with only one wave of energy. In 
accordance with this, the monocyclic system is defined as an alter- 
nating-current system having a balance factor of zero; the balanced 
polycyclic syste'.1 has a balance factor of unity; the three-phase or 
quarter-phase system with equal load on all branches has the bal- 
ance factor one; a three-phase system with two branches loaded 
and one unloaded has the balance factor .5; a three-phase system 
with one branch loaded and two unloaded has the balance factor 
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zero; a quarter-phase system with one branch loaded and the other 
unloaded has the balance factor zero. 

It is added that from another point of view the importance 
should be recognized of the flow of energy as a characteristic of an 
alternating-current circuit. While in a continuous-current circuit 
the direction of transmission is in the direction of decreasing volt- 
age, in an alternating-current circuit with capacity, it may be from 
a lower to a higher voltage. 

The remainder of the paper, which we shall in another issue 
reprint in lengtby abstract, deals with the principles of alternating 
motors, and the property of self-regulation of balance of polyphase 
generators and motors when working near maximum output, 

A paper on ‘‘Some Observations on a Direct-Connected 300-kw 
Monocyclic Alternator,’’ by Prof. D. C. Jackson and S. B. Forten- 
baugh, was then read by the latter. The paper gives the results of 
recent tests made at the University of Wisconsin on a monocyclic 
generator of the above capacity giving 1,150 volts and 260 amperes 
at a speed of 140 revs. per minute, and direct-coupled to a tandem- 
compound condensing engine. There are 96 slots on the arma- 
ture, one half being used for the main coils, the other half for 
the teaser coils, and it is stated that the voltage developed by the 
teaser coils was 7-10ths of the voltage between the main terminals 
of the machine. The compounding of the machine is described and 
stated to be not entirely effective with the present windings, con- 
siderable hand regulation being necessary. Owing to the engine 
being unable to carry the full load of the generator, the tests 
extended to but slightly beyond half load, at which a combined 
efficiency of 81 per cent. for the generating set was . obtained. 
The test was made with the machine in commercial service with the 
regular transformer load, the yfower factor being 
over 98 per cent. Owing to thé lack of regula- 
tion on the part of the alternator, combined with 
the unsatisfactory regulation of the engine, the per- 
formance of the generating set is pronounced to be 
somewhat below the standard for this class of 
machinery when under ordinary working condi- 
tions, but, as a whole, the unit is pronounced a 
magnificent piece of mechanical construction. 

In the discussion which followed, Messts. Stein- 
metz and Berg called attention to the fact that the 
ratio of pressure between the main and the teaser 
coils given by the authors is incorrect, and that the 
voltage of the former cannot be directly measured 
in the ordinary commercial machines. It was added 
that this voltage varies with the load, but is about 
one fourth of the main voltage. Ia the generator 
under discussion it was stated that the voltage in the 
teaser coil was .57 of the voltage in either division 
of the main coil, and that the ratio varied with the load. 


AFTERNOON. 


At 2.30 p. m. a special train was taken on the Canada side, and 
a trip made over the electric road cf the Niagara Falls Park & 
River Railway. The excursion ex- fr 
tended to Queenstown, with stops at | 
the Table Rock, the Whirlpool, 
Chippewa aud various other points, 
giving good views of the falls and 
river. The power house of the rail- 
way was also visited during the trip, 
and much interest was shown in the 
unique manner in which the voltage 
of the Jine is regulated. As the 
voltage rises above the normal point 
the extra current that flows is 
shunted through resistances, in 
which its energy is dissipated. Tne 
resistance is divided into a number 
of sections, which are successively oa : 
thrown in automatically, the cir- | : A 
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cuits being made by carbon con- 
tacts. This method was adopted 
for the reason that the excess of power thus wasted entails 
no additional cost. 
EVENING SESSION. 
The evening session was devoted to a paper by Dr. C. E. Emery 
on the ‘‘Cost of Steam Power,'' being an extension to large powers 
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of a paper on the same subject read before the American Institute of 
Electrical Engineers in March, 1893. All of the factors entering 
into the question of cost are thoroughly discussed, and the results 
tabulated for the cases of 20,000 hp used continuously throughout 
the year, (Table I.), for 20,000 maximum hp during ten hours 
daily, 12,000 during ten Lours, and 5,000 during four hours 
(Table II. ); and for 20,000 hp continuously for ten hours per day 
(Table III. ). Line five in each case is the amount chargeable to 
power if the same company that built the work used the power; 
line six is based on a return of 5 per cent. on the first cost inde- 
pendent of interest, with selling expenses of power added, and line 
seven on a basis of 10 per cent. dividends aside from interests on 
bonds covering first cost, with selling expenses added. 


TABLE I. 


YEARLY COST OF COAL FOR 20,000 NET HP OPERATED CONTINUOUSLY EVERY 
HOUR IN THE YEAR, BASED ON A CONSUMPTION OF 1.25 POUNDS OF COAL PER 
INDICATED HP PER HOUR. 


Per cent. 
of total 
cost 
2: Ce er ee SOO OE SS.e WOT BOD. 50.050 cose cscnvestevccescccteccetseens $43.4 
i Cn... co he ie va vegebiasekGhetese 6eheeecwes besseocckerts 11.1 
3. Estimated cost of supplies and regular NN iid a ths cali Fak bey Rakes tne 19.2 
4. Estimated interest, insurance, taxes and cost of renewals.............. 26.3 
5. Cost of steam power per hp per year, on basis of 20,000 hp delivered 
SVOTH DOUCIM CBO VOBE oie iic od ccccccserccscvguecccvcctecvevescoccecveccess 27 34 
6. Cost of steam power per hp per year on_ above basis, if 5 per cent. of 


the original cost of plant be charged for dividends, and $1 per hp 

added for general business EXPeMSEs, ... 6... cvccccccccssccvcccccccccees 31 94 
. Cost of steam power - hp per year on above basis. if 10 per cent. of 

the original cost of plant be charged for dividends, and $1 per hp 

added for general business Expenses..........ccceeescccsecccsececseucs 35 54 


TABLE II. 
SHOWING THE COST OF STEAM POWER ON BASIS OF GENERATING 20,000 HP MAXI- 
MUM AND AN AVERAGE OF 12,760 HP FOR EVERY DAY IN THE YEAR. 


~ 


Per cent. 

of total 

cost. 
J. Vearly cost Of Co@l......cccccccce cocccccccccccsccsessesccesescssccessoene $37.3 
2. Hatimated cost Of 1BDOT.... cccccccccccccccsccccevrrcccccvevccccccccccevees 11.3 
3. Estimated cost of supplies and regular repairs........sseeeeeeeeereeeees 17.4 
4. Estimated interest, insurance, taxes and cost of renewals.............. 34.0 

5. Cost of steam power per hp per year on basis of delivering 20,000 hp 

maximum and an everage of 12,760 np for every day in the year.... 33 14 


6. Cost of steam power per hp per year on above basis if 5 per cent. of 

the original cost of plant be charged for dividends and $1 per hp 

added for general ExpemseS.........--.eee ees eens ceee oe eseveccccsesese 37 74 
. Cost of steam power per hp per year on above basis if 10 per cent. 

of the original cost of plant be charged for dividends and $1 per hp 

added for gemeral CxPeMmses......cccccccsscccccccccscscscccccccccscsses 41 34 


TABLE III. 


SHOWING THE COST OF STEAM ON THE BASIS OF GENERATING 20.000 HP CON- 
TINUOUSLY FOR 10 HOURS PER DAY FOR 309 DAYS IN THE YEAR. 


Per cent. 
~ of total 
cost. 

1. Vearly Goat Of COR]. 02. scccicvccccscccccecccccescccencccevenceceseesseecece $30.6 

eR css op AVGR OR OhabE RN Oe kas ORD OO Ress 00Gas000 ORS 9.1 

3. Kstimated cost of supplies and regular repairs.......6..-.sseeeeeeeerees 12.3 

4. Estimated interest, insurance, taxes, aul cost of renewal............. 48.0 
5. Cost of steam power per hp per year on the basis of delivering 


20.000 hp continuously for 10 hours per day for 309 days in the year. 15 17 
6. Cost of steam power per hp per year on above ba is if 5 per cent. of 

the original cost of plant be charged foi dividends and 30.75 per 

hp added for general business expenses.......... ke ipcesccenseusesesoe 19 52 
7. Cost of steam power per hp per year on above basis if 10 per cent. of 

the original cost of plant be charged for dividends, and $0.75 per 


hp added for general busimesSS CXPENSES.......... 6c eee ee ee eeeeeeeees 23 12 
After reading the paper, Dr. Emery stated that the rates which 
he understood were to be charged by the Niagara Cataract Com- 
pany for power were $10 per horse-power per year for water alone, 
$13 per horse-power per year at the 
top of the turbine shaft, and $18 per 
horse-power at the dynamo terminals. 
In the discussion which followed Prof. 
Anthony said that the charge made by 
the Cataract Company was based upon 
the maximum power which the con- 
sumer used at any one time, which, 
he said, was a very different thing 
from the average power required of 
an engine in the consumer's factory. 
Prof. Crocker said that he was about 
to mention this difference between 
maximum and average power, but in 
the opposite direction. He thought 
that manufacturers were apt, as a 
general thing, to figure the cost of 
their power per horse-power by divid- 
ing the total cost per annum by the 
maximum capacity of the engine, irrespective of the actual average 
used, and he thought that this custom accounted for the prevailing 
notion as to cheap steam power. Prof. Anthony stated that he knew 
of several manufacturers who based their calculations on indicator 
diagrams, and knew exactly what they were paying for the power 
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and what they were using. Mr. Pope called attention to the fact 
that, in the various discussions of cost of power, there had never 
been any reference to mechanical stokers, and suggested that it 
might be well to ask some one to consider this point. Mr. Oberlin 
Smith asked what amount of power the Cataract Company would 
furnish at the prices stated by Dr. Emery, and said that 20,000 hp, 
the figure considered in the paper 
just read, was not a practical unit ex- 
cept on buard some of the big ocean 
ships. Dr. Emery referred to a pre- 
vious paper where figures were given 
for a 500 bp engine, and said that 
the difference in cost per horse-power 
was not nearly so great as would at 
first seem to be the case. Mr. Wetzler 
stated, in reply to Mr. Smith’s ques- 
tion, that he knew of a contract that 
had been made by the Cataract Com- 
pany for 1,000 hp, but he did not 
know the price. Mr. Arnold remarked 
that he understood the Cataract Com- 
pany required a consumer to take a 
certain quantity of power and not ex- ORT 
ceed that quantity, and he thought it Gro. A. HAMILTON, 
should be sold on a meter basis. Treasurer. 
Referring to mechanical stokers he 

said that his experience had shown that the cost of maintenance 
equals the saving in coal, except for unusually large stations. Mr. 
Smith thought one should figure the cost of operating steam plants 
of 50, 100 or 250 bp in order to make a proper comparison with the 
cost of power obtained from a central power station, such as the 
Cataract Company’s, and Dr. Emery replied that he had figured on 
a 20,000-hp steam plant because he had been requested to do so, 
and again called aftention to other papers which he hdd read 
relating to the cost of power in small quantities. 
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The session opened with a paper on ‘‘The Cause of Death in 
Electric Shock,’’ by Dr. A. M. Bleile, of the Ohio State 
University, giving the results of experiments made on dogs. It 
was found that the effects of the shock depended on three factors 
—the voltage, the current and the time of application. A varia- 
tion of either of these factors may change the result, but calcula- 
tions showed that when the energy supplied was the same, the 
result was the same within a certain range of the three factors. 
The conclusions from post-mortem examinations were that death 
was not due primarily to the destruction of the heart fibres, as 
pressure on the heart caused a contraction of other parts. In 
addition it was noted that deep and extended cuts made in the 
tissues were clear of blood, and the arteries were quite small and 
contracted. This excluded a direct effect upon the heart, and 
having shown that the stoppage of this function was not the cause 
of death, other causes were looked for. Experiments indicated 
that the effect of a current on the pneumogastric nerve would not 
explain the effect, and attention was then turned to the action of 
the current on the arteries through the nerve centre which con- 
trols their diameter. The conclusions are that death in electric 
shock is entirely due to the fact that the current produces a con- 
traction of the arteries through an influence on the nervous 
system, and this constriction of the arteries throws in such a 
mechanical impediment to the flow of the blood as the heart is 
unable to overcome, and that where a drug such as nitro-glycerine 
or nitrite of amyl is given to counteract this effect, much larger 
doses of electricity than the ordinary can be borne. Also that 
while artificial respiration may be of value in simple stunning, 
when large quautities of current pass, no 1ational means of resus- 
citation have as yet been suggested. 

In the discussion which followed, Piof. Elihu Thomson gave 
the result of a number of experiments made by him to determine 
the effect of frequency, in which it was found that as the fre- 
quency increased a much higher voltage could be borne. As it 
has been stated that with high frequencies the body might act as 
a condenser, and thus modify the effect of the voltage, experi- 
ments were undertaken to test this point, and it was conclusively 
established that this hypothesis was not correct in any particular, and 
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that with the highest frequencies tried there was a flow of current 
through the human body. In the above experiments, when the 
current was passed through the hand there was a noticeable gen- 
eration of heat at the wrist, while if the current entered above 
the wrist, as in the lower fore arm when plunged into brine, the 
heat was generated at the elbow joint. Prof. Thomson also suggested 
that if the considerations brought forth by Dr. Bleile were correct, 
the application of a medical current to the patient might succeed 
in relaxing the constriction referred to. 

Upon the conclusion of the discussion on Dr. Bleile’s paper, 
Mr. George Herbert Winslow read a paper on the Pomona, Cal., 
high-voltage alternating plant, the title being ‘‘ Long-Distance 
Transmission at 10,000 Volts.’’ This plant has been in successful 
operation for over two years and is used to transmit energy from 
a waterfall to sub-stations at Pomono, 1334 miles distant, and San 
Bernardino, 283 miles distant, from which points it is distributed 
for incandescent and arc lighting. It consists of a Pelton water 
power plant and a Westinghouse alternating-current transmission 
plant in which generators supply currents to sets of rising and 
lowering transformers operating at 10,000 volts, and delivering cur- 
rent to the local circuits at 1,000 volts. There are two 120-kw 
alternators of 1,140 volts and 60 periods, and oil transformers of a cor- 
responding capacity. The primary coils of the latter are connected 
in multiple with the respective alternators and the secondaries in 
series, the Pomona and San Bernardino circuits being separate and 
run from independent machines. The line consists ot No. 7 B. & 
S. copper wire supported on double-petticoat flint-glass insulators. 
The distributing voltage is regulated from the generating station by 
means of compensating voltmeters; clerks at the two sub-stations 
make the necessary connections in the afternoon, when the station 
is locked up until the next morning. The insulation of the circuits 
varies from more than 11 megohms in dry, hot weather, to as low as 
.65 megohms during light rain, the latter figure representing an 
insulation resistance per mile of over 37 megohms. 

The niorning session was opened by a paper on ‘‘Alternating- 
Current Curves’’ read by Dr. C. E. Emery. Instead of the sine 
curve it is proposed to substitute a purely empirical curve, 
expressed by the simple algebraic function y = a 2° in which a 
is a constant and 6 an arbitrary partial exponent for particular 
series of solutions. By means of this equation, it was stated that 
curves may be obtained to represent any form of alternating-cur- 
rent curve even though they be symmetrical, exception being made 
in the case of a curve having a point of inflection. 

In the discussion on this paper, which took place the succeeding 
morning, Dr. Pupin stated that he could see no reason whatever 
for the substitution of a purely empirical curve for another which 
did represent physical effects and which effects would be masked 
in the former case. Mr. Steinmetz showed the inapplicability of 
the curve to express the presence of harmonics, which introduced 
points of inflection, and also condemned substitution of a curve 
which was purely empirical for the sine curve, which really did 
represent physical actions by its form. Owing to the effects of 
harmonics in producing resonance and a reverse field in two-phased 
motors, it was stated to be extremely undesirable that an empirical 
curve should be used in alternating-current work which could not 
indicate the presence of harmonics. 


AFTERNOON, 


The afternoon was devoted to sightseeing, many of the visitors 
availing themselves of the invitation extended by the proprietor of 
Observation Tower to enjoy the magnificent view presented from its 
summit. Those who visited the ‘‘Battery’’ discovered when too 
late that the announcement stating its facilities were free to mem- 
bers was an error. The Westinghouse engineers placed themselves 
at the service of those who had not yet visited the Niagara power- 
house, and afforded them every facility to inspect the plant in 
detail, including the hydraulic portion in the pit. 

EVENING SESSION. 

A paper by Mr. F. L. Pope entitled ‘‘Some Notes on the Recon- 
struction of a Small Central Station Plant’’ was next read by Mr. 
R. W. Pope in the absence of the writer. The plant forming the 
subject of the paper is located at Great Barrington, Mass., and con- 
sisted of two 250-light Edison three-wire incandescent machines, 
a 35-arc Schuyler machine and an 80-kw Westinghouse alternator, 
steam power being used. The plant was not profitable, and 
recently the machinery was discarded and current brought from 
a water-power electric plant located 5.15 miles distant, the latter 
consisting of a two-phase Stanley-Kelly generator run by a 
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McCormick turbine. The transmission line is bare copper except 
along highways; the poles are extra heavy, and the line is sup- 
ported on double-bell white porcelain insulators, one on each pole, 
being carried by a 14-inch iron stem on the top of the pole and the 
other by an iron goose-neck. In the village two distributing centres 
were fixed upon in the old Edison network and a pair of large trans- 
formers there installed. One hundred and twenty-six 32-cp incan- 
descent lamps were substituted for the thirty-five 1,500-cp arcs that 
had been in use, and the old transformers on the Westinghouse 
system were used with some changes in the distribution connec- 
tions, though the voltage of the new system was 2,100 volts and the 
frequency 60, instead of 1,050 and 133, respectively, for which the 
transformers were designed. At present only one side of the two- 
phase system is used, but it is proposed to run a third wire and 
install induction motors. The charge is pronounced satisfactory in 
every respect, the financial returns being satisfactory and the incan- 
descent street lamps considered superior to the former arcs. The 
conclusions of the paper are that similarly it is possible to largely 
increase the net earnings of a plant without refitting it throughout, 
but that in the selection of a water power and turbine great care 
should be exercised to see that the former is sufficient at all seasons 
and the latter has a high efficiency. The use in small towns and 
cities of incandescent lamps of from 24 to 32 ep for street lighting, 
and the employment of large transformers generally, are recom- 
mended. A cross-couutry transmission line is considered preferable, 
and the use of iron pin and goose-neck supports for insulators 
advised. High voltage is recommended on account of the better 
results in distribution. 

The audience was then favored with an interesting address from 
Dr. Coleman Sellers, in which he gave the history of the Niagara 
enterprise and of the genesis of the plans as finally adopted. The 
hydraulic features of the plant were then described with reference 
to lantern views projected on a screen. Particular stress was laid 
upon the successful manner in which the Swiss engineers, Messrs. 
Faesch & Piccard, solved their part of the problem, which included 
the design of the turbines and turbine regulator. Notwithstanding 
that the largest turbine ever before built was of but 1,500 hp, and 
the largest constructed by this firm was of 800 hp, the Niagara 
turbines were pronounced to have fulfilled expectations in every 
respect. A high compliment was also paid to the Messrs. I.P. 
Morris & Co., of Philadelphia, for the admirable manner in which 
they executed the Swiss designs. It was stated as showing the 
originality of the hydraulic design, that while a neighboring paper 
mill had a flume 13 feet in diameter to supply about 3,000 hp, the 
diameter of the tiumes of the 5,000-hp Niagara turbines was but 7 
feet, and this size had been proved sufficient. In a future issue thig 
address will be printed in full. 

Mr. L. B. Stillwell then read extracts from a report on the 
‘*Work of Westinghouse Electric Manufacturing Company for the 
Cataract Construction Company, of New York,’’ lantern projections 
illustrating the various subjects referred to. Owing to the length 
of the report, there was not sufficient time to read it in full, and, 
therefore, extracts from various portions were read, principally with 
reference to lantern projections. Several tentative forms of gener- 
ators were shown, and that finally adopted illustrated in detail. 
Tests made to determine the permeability of the metal of the field 
were described, as also the manner in which the E. M. F. curve of 
a generator was determined in the factory. This curve, as shown, 
approaches very nearly a sine curve in form, being slightly flatter, 
a half period closely resembling a parabola. In most respects the 
paper seemed to be identical with an article by the same author 
previously published in a monthly magazine. 





The final paper of the session was read by Mr. W. L. R. Emmett 
on ‘‘Existing Commercial Applications of Electrical Power from 
Niagara Falls,’’ in which the transformer plants installed by the 
General Electric Company for the Pittsburg Reduction Company and 
in the Carborundum Works were described, the various details of the 
plants being explained with reference to drawings that had been pre- 
pared for the purpose. As the installations forming the subject of the 
paper were the first in which large rotary transformers had been used, 
many new problems were presented, and it was thought best to 
proceed along rather conservative lines in the preparation of the 
designs. The apparatus had therefore been given liberal dimen- 
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sions, and the utmost attention paid to all details, such as arrange- 
ments for cooling and lubrication. In a future number, this paper, 
which was one of the most interesting read at the meeting, will be 
reprinted in full, its descriptive character not admitting of its 
abstract. It may be added that it was unfortunate the paper was 
placed so late on the programme as the majority of members had 
left Niagara on the previous day. 

From the discussion it was made apparent that some friction bad 
taken place between the two electrical companies installing appar- 
atus at Niagara, an intimation having been made that much diffi- 
culty was encountered in obtaining electrical data upon which the 
initial design of the rotary transformers depended. In answer to a 
criticism as to the disproportionate size of the rotary transformers, 
it was stated that no effort was made to economize in proportions, 
but that, in view of the newness of some of the problems presented, 
it was thought advisable to take no chances, particularly as the 
requirements necessitated no limitations in weight. A question as 
to the desirability of fly-wheels on motors having arisen, Mr. Stein- 
metz stated that he had found no necessity for their use in three- 
phase machines, but as the third harmonic created a reverse field in 
two-phase motors, its presence might necessitate the use of a fly- 
wheel in that case. 
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The Baltimore Electric Locomotive. 


A trial of the electric locomotive built by the General Electric Com- 
pany forthe Baltimore Belt Line Railway Company, and for which Dr. 
Louis Duncan acted as consulting engineer, was made on Thursday 
of last week. On the previous night the large electric generators 
in the power station were started and the electric current was 
thrown upon the overhead lines in the tunnel, the test proving very 
satisfactory. 

On Thursday morning the current was again turned on, and the 
electric locomotive was pushed by a steam locomotive over cross- 
overs and around curves to the straight track of the main line in 
the open cut south of the tunnel at Camden Street. Electrical 
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Toronto, Ont. Mrs. F. Torchio, New York. 


Miss Ruth Weeks, Kausas City, Mo. 
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Engineer W. Cooper, at a signal, moved the controller. A little 
sputter was seen in the overhead conductor, and the electric loco- 
motive, with apparently no effort, started on its way through the 
tunnel with the steam locomotive in tow. 

The run through the tunnel was made without incident, and was 
extended to North Avenue, where, on account of the erection of the 
bridge, the overhead work is not in position. The run was made 
in seven minutes. Crossing over to the south-bound track and 
again taking the steam locomotive in tow the electric locomotive 
made the run back to Henrietta Street, where the electric locomo- 
tive run up on the spur or side track laid for its accommodation, 
and a halt was made until 1.30 p. m., when a second trip was made 
successfully to North Avenue_and_return. 
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The Substitution of Electricity for Steam in Railway Practice.* 


BY DR. LOUIS DUNCAN. 

N an address delivered be- 
fore this Institute in June, 
1892, Mr. Frank J. 
Sprague spoke of the com- 
ing development of elec- 
tricity as applied to rail- 
ways, and outlined his 
views as to the direction 
of this development. In 
the last three years great 
extensions have been 
made in electrical trans- 
portation, and it seems 
well to review briefly the 
amount of these extensions 
and their direction. In 
this paper I shall consider 

electric traction as it stands at present, not the possibilities of the 

future. 

In the last seven years electricity las largely taken the place of 
horses for tramway work, and it is now beginning to replace cables, 
although the latter have been recently installed at great expense. 
At first the lines were confined to the limits of towns and cities, but 
they have been extended first into the suburbs, and then to the 
neighboring towns, and the extensions have brought them in com- 
petition with the steam roads. The reports of the earnings of the 
railway companies in the United States shows that after paying 
fixed charges only a small amount of the net profit remains to be 
applied to dividends on the stock. Any general decrease in the 
earnings, even if it is only a small percentage of the total amount, 
will wipe out the narrow margin that is now applied to dividends, 
and the absorption by the electric lines of the local travel formerly 
conducted by the steam lines promises to do this. At first the 
managers of the larger steam roads ignored the growth of their 
electrical rivals, but the time bas come when they can no longer 
ignore the decrease in the receipts from their local passenger travel, 
and they are beginning to face the difficulty and to carefully study 
the situation. 

In this paper I will briefly take up the following questions: 

1st. Given a railway system at present operated by steam; will 
it pay to change entirely to electricity,or to make a partial substitu- 
tion, and how should the change be made? 

2d. If entirely new lines are to be built, is it likely that it will 
pay to equip them electrically? How should they be equipped? 

3d. I will describe the equipment of the B. & O. tunnel plant 
and draw from it what morals I can. ° 

In order that it sbould pay a railway to make a change in its 
motive power the effect of the change must be either to increase the 
receipts or decrease the expenses by an amount equal to the 
interest on the cost of the change. There should theoretically he 
such a gain; practically, the amount would be greater in order to 
justify the change, to take into account those elements not capable 
of exact calculation, and also the fact that an increase in the fixed 
charges of a road is a more serious matter than the mere amount of 
it, for although the average for a number of years might show a 
gain by the substitution of electricity, in a bad year the increased 
fixed charge might cause difficulty. 

There are two very distinct sides to the question of transporta- 
tion, the passenger side and the freight side, and their requirements 
for good service are very different. First taking up the question of 
passenger travel, the receipts of a road are increased by running 
trains at short intervals and at high speeds, and this is a condition 
peculiarly favorable to electricity. On an electric line short trains 
equally distributed over the track, give a greater station efficiency, 
and the lowest cost of equipment of both station and line. The 
cost of train service is somewhat greater, but is compensated by the 
saving in the other items. 

The cost of hauling a given number of passengers between given 
points by steam is greatly increased when the number of trains is 
increased, the efficiency is less, and the cost of equipment of train 
service is greater. Wellington states that doubling the number of 
engines for a given traffic increases the cost of transportation about 
50 per cent. 

On the other hand, if you take up the question of freight traffic, 
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the conditions of greatest economy are reached when trains of a 
maximum weight are hauled by a single locomotive. The tendency 
in late years has been in the direction of increasing the size of the 
locomotive, the capacity of the cars and the length of the trains. 
These changes have necessitated more solid and expensive road 
beds, heavier rails, and general strengthening of bridges. The 
outlay has been enormous, but the decreased cost per ton mile for 
freight transportation has shown the wisdom of the change. On one 
of the larger roads which publishes careful yearly statistics, I find 
that the cost of transportation per ton mile in 1870 was 1.15 cent, 
and in 1895 .56 cent, on another road it was 1.9 cent in 1864 and 
.447 in 1893. Number of tons per train mile on the first road in 
1870 was 103, while in 1890 it was 226. In attempting to carry on 
traffic of this kind by electrical locomotives operated from a central 
station, we find that we are at a great disadvantage because of the 
irregular service necessitated by the freight traffic and the unequal 
distribution of the load along the line. Suppose, for instance, that 
there were two stations supplying the lines and that the traffic was 
uniformly distributed along it, then the capacity of each station 
would he one-half of the total required capacity. Suppose, how- 
ever, that the entire traffic was concentrated in one train, then each 
station would have to have a capacity equal to the total power 
required for hauling the entire traffic, as the train would be first 
supplied from one station, and then from the other. ‘The line also 
would have to have a capacity suitable for handling the total traffic. 
If a number of heavy trains were used, and the traffic was irregular 
and liable to be congested at one point, as in the case of freight 
service, then again the capacity of the station would have to be 
greater than that required to supply one-half of the normal traffic. 
If we were to decide to transmit the current to a longer distance, 
and to supply all the track from one station, using transformer 
devices along the line, then the capacity of the station itself would 
only be that required for the normal traffic of the line, but the 
transformer devices would have to be sufficient to handle the maxi- 
mum traffic of the section which they supplied and would have to 
be given a capacity greatly in excess of the average load in order to 
supply this energy. We must distinctly bear in mind in consider- 
ing the application of electricity to steam roads that any departure 
from a uniform distribution of load along the line will increase both 
the cost of equipment and the cost of operation. 

In looking over the reports of the same road from which I have 
given freight statistics, I find that in 1870 the receipts per passen_ 
ger mile were 2.09 cents, while the expenses were .59 cent. In 1890 
the receipts were 1.9 cent, while the expenses were 1.47 cent. 
During this period passengers per train mile have decreased from 
79 to 59. Comparing these figures with those given for freight 
transportation, we find that the two types of traffic have gone in 
opposite directions in the period which we have been considering. 
The amount of freight transported per train mile has more than 
doubled, and the expense has decreased more than one-half. The 
passengers per train mile, on the other hand, have decreased, and 
the expenses have changed only a slight amount, notwithstanding 
the greater economies that have been put in force in the interval. 
Passenger traffic has come in the direction in which electricity is 
the most economical for transportation; freight traffic, on the other 
hand, has gone in the direction where electricity becomes most 
costly. It might be argued that some new scheme for freight trans- 
portation by electricity might be used, but it would be difficult to 
devise any system more economical than that at present in use, and 
the great amount of through traffic on freight lines precludes the 
possibility of devising any system which differs radically from that 
at present in use. For instance, taking the figures from the records 
of the Pennsylvania Railway for 1893, I find that the freight mile- 
age of foreign cars on the Pennsylvania road east of Pittsburg is in 
round numbers $370,000, 000, while the freight mileage of home cars 
is $436,000,000, making almost 46 per cent. of the total mileage 
made by foreign cars. It would seem then impossible to change 
the present system of freight traffic without disorganizing the service 
and decreasing the freight revenue of the road. The importance of 
freight traffic is shown by the fact that the earnings from freight on 
all the roads in the United States is between two and one-half and 
three times as great as that for passenger traffic. The New York 
Central Railway Company in 1892 received from their freight traffic 
$26,000,000, and from their passenger traffic $13,000,000. On the 
lines of the Pennsylvania Railway east of Pittsburg, the freight 
receipts were $47,000,000, as against $17,000,000 for passenger 
receipts. 

Suppose, then, the question comes up before the managers of a 
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road as to whether they are to equip their lines to be operated 
entirely by electricity. It seems to me, as matters now stand, it 
will not pay trunk lines to change the method of operation for 
freight traffic, and the question to be considered would be the oper- 
ating of,the lines partly by steam and partly by electricity. Let us 
consider if it is possible to run the passenger service wholly or 
partly by electricity. Considering a two-track road doing a through 
as well as a local business, I think we can decide that unless the 
case be an exceptional one, it will not pay to equip the main line 
electrically. It is necessary that the through express service be 
continued, and that the freight service be continued, and an attempt 
to operate the local trains with the through trains could not be 
successful if there was any considerable amount of through traffic. 
With a four-track road the condition of affairs is somewhat different. 
If the road operates between cities acting as terminal points for all 
passenger traffic, as with some of the lines between Boston and 
New York, then by equipping all four tracks it would be possible 
to run express service at short intervals on two of the tracks, and 
on the other two tracks to run freight and local-trains. At present 
it would not pay to use electric locomotives operated from a central 
station for the freight service, but the local service coull be oper- 
ated electrically, and as the speed of the local trains would be 
approximately equal to that of the freight, there need be no serious 
interference with the traffic. We would then have express passen- 
ger service working under favorable conditions, that is, with a 
number of trains evenly distributed; a local service operated under 
similar favorable conditions and with no interruption to the freight 
traffic. If the road, however, is to transport a considerable number 
of foreign cars, as, for example, the New York Central or the 
Pennsylvania Railway, then the condition of affairs for express 
service would not be so favorable, and the question of the equip- 
ment of the tracks for express service would have to be carefully 
considered. As far as the branch lines go, whether it would pay to 
partially, or wholly substitute electricity for steam, depends upon 
the local conditions. A long branch with a small amount of local 
traffic would not pay to equip, but on a short branch with consid- 
erable passenger traffic and comparatively little freight traffic such 
equipment would pay. I find that in 1892 the total number of 
through passengers carried by the New York Central road was 
234,650, while the number of local passengers was 21,978,979. It 
will be seen that the through traffic is but a small percentage of the 
total number of passengers, and that the question of preserving the 
local traffic is of great importance. Now the greater part of this 
local traffic will, in the next few years, be taken by the electric 
roads paralleling the steam road unless some effort is made either 
to control the electric roads or to give an equally good service 
between adjacent towns. This latter is possible using the ordinary 
steam tracks, only when the distances between towns are small and 
the amount of freight or through traffic is also small. 

There are certain kinds of local traffic which the steam roads 
must, to a large extent, lose, and which, in the nature of things, 
they cannot regain. In large cities having a considerable suburban 
traffic the trolley roads, forming as they do a network of lines 
within the city, and extending in every direction into the suburbs, 
offer advantages with which the steam roads cannot compete. In 
Philadelphia one of the large steam lines lost so much traffic that 
it has attempted to regain it by reducing prices and increasing the 
number of trains. In this effort it has partly succeeded, but at the cost 
of greater expense and decreased receipts. To counterbalance this loss 
at central points railways may hope, by the introduction of electricity, 
to increase their earnings along the lines and on their branches. 

As to the nature of the equipment that will be required, it would 
depend on the work to be done andthe branch that is to be 
equipped, in some cases it might be well to use single electric cars 
running on the steam tracks between towns and on the local tram 
lines in the towns. As the speed would be very different in the 
town and on the railway line, and as the voltage could also be 
different, it would be well in this case to use a number of motors 
on the car, and to use a series-parallel controller, the motors being 
in series for the town traffic. For instance, suppose we wish to run 
at a maximum speed of 40 miles per hour between two towns, and 
it is economical to use 1,000 volts on the line, we could use two 
motors on the car, run them in parallel on the main line at a speed 
of 40 miles per hour, while in town, with a voltage of 500 we could 
run them in series at a speed of 10 miles per hour. I can hardly 
imagine a case where the three-wire system could be economically 
used for such service on the steaw lines. 

The condition of affairs in electric transportation is at present 





curious. The trolley companies, by extending their lines, are 
working from tramway transportation to through transportation. 
They are attacking the problem by development from small motors 
to larger ones. The railway companies, starting with the large 
units, are coming down in the direction of the present trolley 
systems, as in the cases of the Nantasket Beach Road of the N. Y., 
N. H.& H. R. R. Company. Perhaps in the future they will meet and 
some standard electrical system will be adopted for the present 
steam road. I think then, that in the case taken up, the policy of 
the road will be to equip those branches for which the conditions 
are favorable with a trolley, run comparatively large motor cars 
capable of drawing one or two ordinary passenger or freight cars as 
trailers, using the present steam service for their freight traffic when 
necessary. This will allow the necessary through travel, will give 
the required local service between towns, and will not interfere 
with the freight traffic. 

As for the systems to be used for such services, I believe that at 
the present moment the continuous-current overhead trolley system 
is the only one that can be selected with a certainty of successful 
operation. It gives a minimum complication in the way of con- 
veying the current to the cars, it allows a considerable range of 
speed with a comparatively high efficiency, and our experience with 
it is such that successful operation could be at once guaranteed. 
By using different voltages in the towns and on the line, both high 
and low speeds can be obtained. If the line to be operated is to be 
very long it might be best to use rotary transformers by diflerent 
sub-stations along it, the line being supplied by continuous currents 
from the sub-stations. In fact the three systems that are at present 
possible, are first, the ordinary direct-current system, second, a 
system in which direct currents are used on the line and rotary 
transformers supplied by alternating currents are placed along it, 
and third, a two or three-phase system supplying rotary field motors 
on the cars. In the latter case, it would be well to employ different 
periods in the towns and on the lines. 

The second case which I wish to consider is that of roads built 
for an entirely new electrical equipment, such, for instance, as the 
elevated roads in Chicago, and the underground rapid transit road 
in New York, or the proposed Washington-Baltimore Boulevard 
Line. In most of these cases the traffic is almost entirely a passen- 
ge1 traffic, and the conditions are especially favorable for the opera- 
tion of electricity. Taking first, the case of the New York under- 
ground road, there will probably be required about 150 trains for 
local service, each train having five ordinary cars and a motor car. 
For the express service there would be about 25 trains of, say, four 
ordinary cars with a motor car. For this it would probably be best 
to use the direct current three-wire system, one of the cars on the 
train being equipped with motors and acting as a locomotive. With 
four motors on a car the system. would be efficient at all practical 
speeds, and if desired a large part of the energy could be thrown 
back on the line when the cars are being stopped. In the case of 
the local trains a simple calculation will show that a very small part 
of the total energy expended is used in overcoming the track resist- 
ance, while a very considerable part is employed in accelerating 
the train and afterward wasted by braking. I have calculated the 
amount of energy which can be practically saved under the condi- 
tions of local and express traffic on the New York underground, 
and find that with motors of ordinary efficiency about 45 per cent. 
can be returned. If storage batteries are used in connection with 
the central stations, the batteries being located along the line, a 
uniform load can be thrown on the stations, and their capacity may 
be reduced to almost one-half as compared with a system in which 
the energy is not returned, thus greatly decreasing both the expense 
of installation and of operation. As it is possible at present to 
obtain batteries with a rapid discharge rate at very reasonable 
prices, and with a guarantee for repairs that place them well within 
the limit of commercial calculations, a system of this kind offers 
some advantages over any other system that could be applied to the 
operation of the underground road. An alternating current would 
hardly be economical for this work, as it precludes the possibility 
of returning the energy to the line, and as the variable speed 
required makes it uneconomical as compared with the direct-current 
system using, say, four motors with series-parallel control. In the 
case above cited, shunt motors would be used, and it would be 
possible to get a contact with the line that could not under any 
circumstances be broken. The case of the elevated roads is very 
similar to the one I have cited, except that in existing structures 
shorter trains would be used, and the cost of equipment for a given 
number of cars would be somewhat greater. 
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The Baltimore & Columbia Railway Company owns in Washington 
the Eckington & Soldiers’ Home Railway, and the Belt Line rail- 
ways, and has franchises for extensive additions to their present 
mileage. In Baltimore they are constructing a road in the city and 
beyond it to Ellicott City, and they have also purchased a steam 
line running from Baltimore to Catonsville. They have rights of 
way from the terminus of their Baltimore lines to the lines they 
own, and are preparing to build in the District of Columbia. The 
problem offered is not a simple one, but it is one of the most attrac- 
tive that can be presented to electrical engineers. Speeds of 60 
miles per hour are to be used for the cars outside of the city limits, 
and within the city limits ordinary speed is to be employed. In the 
District of Columbia overhead trolley is to be employed. In fact 
there is presented almost every problem which must be solved if 
electricity is to displace steam in the future with the same rapidity 
that it has done in the past. Many high-speed electric roads have 
been projected, but I think this road will be the first to solve the 
detailed problem of interurban rapid transit. 

The last subject which I wish to take up is the electric plant for 
the Belt Line tunnel of the B. & O. Railway. In this case there is 
no question of economy in the employment of the electrical loco- 
motives, as the plant adds considerably to the cost of operating the 
road. The Belt Line tunnel runs beneath the city of Baltimore for 
a distance of one and one-quarter miles, then to the outskirts of the 
town through open cuts and short tunnels. There is a grade of .8 
of one per cent. over almost the entire length of the tunnel proper, 
while one-half mile beyond it there is a grade of 1% per cent. 
Being in the middle of the town it would have been difficult to 
have provided a satisfactory ventilating plant, even supposing that 
ventilating plants had been successful in other localities, which is 
not the case. The managers of the B. & O. Railway Company 
wished to provide a satisfactory service, and considered a number 
of plans for drawing their trains through the tunnel without the 
annoyance due to smoke and gases. After careful consideration 
they concluded that electricity was the most satisfactory means to 
accomplish this. The General Electric Company was confident 
enough of the ability to successfully equip the road to make a con- 
tract with the B. & O. Company to haul its trains over the Belt 
Line, the contract being dependent upon the successful operation of 
the plant. The total length of the line equipped is about three 
miles, the extension beyond the tunnel being for the purpose of 
assisting the freight locomotives to haul their trains up the 1}z per 
cent. grade on the line beyond the tunnel. There are to be three 
locomotives, and it is calculated that the traffic can ordinarily be 
handled by two of them. The steam engines are not to be taken 
off the trains, hut hauled through the tunnel by the electric loco- 
motive which switches off at the terminus of the line. To operate 
these machines the station has been erected which contains 3,000 
hp of electric generators, and an overhead line has been equipped 
to transmit current to the locomotives. With respect to the station 
itself there is little that is novel. There are four 750 hp Allis-Corliss 
engines directly coupled to generators of the same capacity, the 
generators having a voltage of 600 at no load, and 700 at full load. 
Foundations have been partly erected for a fifth unit in case it is 
found necessary. The building also contains the lighting plant, 
having a capacity for 400 arc lights and 4,000 16-cp incandescent 
lights. Provision has also been made for an extension to this light- 
ing plant when the stations for the belt line are erected. There 
are two incandescent machines, and one of them will be used to 
supply the 1,000 32-cp lamps which have been installed in the 
tunnel. Perhaps the most novel feature of the plant is the over- 
head structure which is employed. The conditions to be met were 
peculiarly difficult, and the ordinary under running trolley was con- 
sidered impracticable. The tunnel is very low in places, and the 
management of the road decided that the conductors could not be 
placed over the cars, but should be placed in the middle of the 
tunnel between the tracks. Outside of the tunnel the conductor is 
still between the tracks, but is elevated to a height of 22 feet, 
while inside the tunnel it is only 17 feet from the top of the rail. 
The conductor consists of an iron trough made of two Z bars riveted 
to a cover plate 12 inches wide, leaving a slot one inch wide between 
the Z bars. In the tunnel this trough is supported from transverse 
channel bars secured to expansion bolts, which are fastened from 
the top of the tunnel. There is a double insulation; one porcelain 
insulator being between the channel bars, and another between the 
channel bars and the expansion bolt. Outside the tunnel the trough 
is supported as follows: At distances of 150 feet light iron columns 
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with cross trusses are erected, and between these trusses are hung 
catenaries supplied with a number of suspension bolts. Transverse 
channels similar to those used in the tunnel are fastened to these 
bolts, and the trough is fastened to the channels. The Z bars are 
made in lengths of 30 feet, the opposite bars breaking the joints 
with one another, the lengths being riveted together and then bounded 
with ‘‘Chicago’’ rail bonds. Suspended on the same transverse 
beams as the trough are three copper cables of 1,000,000 circular 
mils area, which serve as feed wires which are connected at intervals 
with a trough, there being, of course, one trough for each track. For 
the return circuit the tracks are bonded as in ordinary railway 
work, there being cross bars and at intervals connections with a 
copper cable of 1,000,000,000 circular mils area varied in a 
wooden trough between the tracks. The contact arrangement that 
is to be used consists of a brass shoe traveling in the trough and 
connected with a locomotive with a flexible sawbuck arrangement 
which has a very considerable range in every direction. The current 
is transmitted to the motors by a copper cable, and in case of the 
shoe sticking in the trough, a safety pin is arranged to break with 
any desired strain. Where switches are used there is a tongue 
worked by the lever which operates the track switch, and which 
serves to direct the shoe. This structure, although exceedingly 
massive and expensive, promises to give an excellent contact at all 
times, and it requires no care from the motorman. 

The locomotives are the most massive in the history of either 
steam or electrical transportation, and the weight, which amounts 
to 95 tons, is on eight driving wheels, so that the full tractive power 
of the locomotive will be developed. On each axle there is sleeved 
a six-pole motor, there being considerable play between the axle 
and the sleeve, which latter is spring-supported from the frame. 
In this way any heavy blow due to irregularity in the track is 
taken through the springs, and the wear both of the track and 
locomotive is reduced. On the armature shaft are projecting arms 
which move between lugs cast on the wheels, thus allowing the 
necessary relative motion between the axle and armature. ‘The 
station is completed, and is being operated daily. One of the loco- 
motives is on the ground, ready to run,and the overhead work is 
finished. 

If this equipment proves successful it will open a limited but 
important field for the introduction of large electric locomotives. 
There are in the United States a number of tunnels whose operation 
is anything but satisfactory at present, which can be equipped as the 
Baltimore tunnel is equipped. Several of them liave the additional 
advantage that they are near the switching yards of the roads, and 
the same plant could be used for hauling trains through the tunnels 
and for switching, and not only would the economy of the station 
be increased, but the substitution of electric for steam switching 
engines would 1esult in a very considerable saving. 

This is the last of the subjects that I proposed to consider. In 
this paper I have not indulged in prophesy, nor have I imagined 
any apparatus or equipment which cannot be bought in the open 
market. But to me it seems that the present is a crisis in the 
history of railroading. Up to the present the steam roads have 
ignored the competition of electric roads or they have fought them. 
To-day they cannot afford to do either. In a few years electric 
roads will have absorbed practically all of the local traffic, and will 
begin to cut into through transportation. The steam roads cannot 
afford this, their only safety is to make of electricity an ally instead 
of an enemy, and this before it is too late. 

The conclusions that I finally reach are these: 

Ist. The tendency of passenger transportation on the steam lines 
has been in the direction of the greatest electrical economy, while 
the tendency of the freight transportation has been in the direction 
of the least electrical economy. 

2d. It will not pay any through line with considerable traffic, 
having two tracks, to equip their main tracks electrically. 

3d. With four track roads it will, pay to equip all of the tracks 
electrically unless a considerable portion of the business is through 
passenger traffic. 

4th. It will pay all the larger roads either to equip a number of 
their branch lines electrically, or to control competing electric lines. 

5th. In order to remain on a dividend paying basis it is impera- 
tive that most of the two track lines either build additional tracks 
or control the electric roads that parallel them. 

6th. Believing that ultimately all of the traffic will be done by 
electricity, it is imperative that the managers of steam roads keep 
constantly in touch with electrical progress, 
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The Westinghouse Electric & Manufacturing Company’s 
New Plant—lil. 


NEW TYPES OF APPARATUS. 


S many of the newer forms 
of apparatus made by the 
Westinghouse Company 
have not as yet been de- 
scribed in print, and some 
of the older designs have 
been materially modified, 
we shall devote some 
space to an account of 
these. It is significant of 
the progress of alter- 
nating currents, and of 

the variety of technical problems it presents, that changes in 

and additions to alternating apparatus, which, in the days of 
the continuous current, would have created the most widespread 
interest, are now accepted as a matter of course. As an ex- 
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Fic. 3.—TWwo-PHASE ARMATURE WITH DISTRIBUTED WINDING. 


ample of what is being currently accomplished in alternating 
currents these several articles, though but descriptive of the 
work of one manufacturing company, will serve as anindication 
of the immensity of the field that has been opened. 
Generators.—For polyphase work the Westinghouse Company } 


Buxavorto. 


Fic. 1.—TW0o-PHASE GENERATOR ‘‘PLUS Two’’ TYPE. 


building two distinct types of generators, which are distinguished 
by their form of armature winding. The older style, known as the 
‘plus two’’ type and used only for two-phase work, has a toothed 
armature with two more teeth on the core than there are poles in 
the field (see Fig. 1). The newer type of machine is available for 
the generation of either two-phase or three-phase currents and has 
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what is called a ‘‘distributed’’ winding; that is, the coils are laid 
in slots in the armature and the winding is made continuous (see 
Fig. 3). This is the type of machine installed in the Westinghouse 
power plant and illustrated in our last issue; Fig. 2 also shows another 
of these machines. The distributed form of winding, shown in Fig. 3, 
gives a very effective E. M. F. wave and avoids fluctuations in pole 
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Fic. 2 —Two-PHASE GENERATOR WITH DISTRIBUTED WINDING. 


face inductions, which are often the accompaniment of the toothed 
armature. The standard line of machines is designed to be belt-driven, 
but may be modified to suit direct connection when desired. A descrip- 
tion of the details of the polyphase generators was given in our issue 
of last week, and therefore may be omitted here. 

The following is a list of generators which at present 

are being regularly built: 
TWO-PHASE GENERATORS. 
3,600 periods, 1,000 or 2,000 volts. 


Rating Weight No. of Poles. | Speed 

K W. Lb- | R o. M. 
45 3.500 8 900 
60 4.500 8 900 
75 6.000 10 720 
150 12.000 12 600 
225 19,000 16 450 
300 25,500 18 400 


holyphase Motors.—Figs. 4 aud 5 show very clearly 
one of the latest type of Westinghouse polyphase motors. 
As will be noticed, there is no external controller or 
rheostat. The revolving primary is wound very much 
the same as a direct-current armature, and is supplied 
with two-phase currents through three collecting rings, 
the four leads to the winding being taken off inside the 
rings. The stationary secondary is built up of lamin- 
ated ring punchings held in position by a circular cast 
iron yoke. Instead of distinct pole-pieces and exciting 
coils, the winding of the secondary element is ‘‘dis- 
tributed,’’ as it is thought that this type of field gives 
much better results than any other that can be used 
ina polyphase motor The windings are connected 
together through small resistances which are short- 
circuited after the motor has gotten under headway by 
throwing the handle of the short-circuiting switch 
projecting from the top of the yoke. The resistance 
is necessary in order to insure the large starting torque 
usually required, and to cut down to a minimum the 
starting current. Some motors of smaller size which 
do not require a starting resistance, are built with a 
stationary primary and revolving secondary. One of these motors is 
shown in Fig. 6. As will be noticed in the cut there are no collecting 
rings on the shaft, the revolving secondary windings being short- 
circuited on themselves. The current is introduced through stationa y 
windings tothe stationary primary. As these motors have no resist- 
ances in the secondary windings to be cut out of circuit after starting 
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they are not equipped with any short-circuiting device. Both the 
above classes of motors are designed with the latest improvements 
in the way of self-oiling bearings, ventilated cores, machine-wound 
coils and high-grade insulation. 

osAn inspection of these motors in actual operation impresses one 
with the general superiority possessed over direct-current machines, 
as they require no rheostats or controllers, are simple in construc- 


SAE. Worn. 
Fic. 6.—5-HP TW0-PHASE MOTOR WITHOUT COLLECTING RING, 


tion, have excellent speed regulation and capacity for large over- 
loads, and are all but proof against burn-outs. 

The following is a list of the standard machines at present man- 
ufactured by the Westinghouse Company: 


TWO PHASE MOTORS. 
1,500 periods. 200 or 400 volts. 


Rating Weight | Speed 
Brake H. P. Lbs. R. P 4M. 

3 600 | 750 
5 800 | 750 
10 1,000 750' 
20 1.500 750 
25 2,000 750 
30 2.500 750 
40 4,000 750 
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_ Fic.'4.—40-Hp Two-PHASE STANDARD MOTOR, 


Through the kindness of the Westinghouse Company, we are 
enabled to show curves of the 10 and 40-hp motors operated in 
its factory. The 10-hp motor is designed especially for 
elevator work where a very large starting torque is necessary. By 
reference to the curve in Fig. 7, it will be seen that the maximum 
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starting torque is almost three times the full load running torque. 
This is larger than is ordinarily the case, but admirably meets the 
requirements for special work. As will be seen, the real efficiency 
curve rises very rapidly and at half load is 77 per cent., and at full 
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Fic. 7.—CURVES OF 10-HP MOToR. 


load over 81 per cent. This will be recognized as an excellent fig- 

ure when the small size of the motor is taken into consideration. 
The 40-hp curves (Fig. 8) are those of a standard motor. Nocurve 

for starting torque is shown but it may be made anything 


TWO-PHASE MOTORS. 
3,600 periods. 200 or 400 volts. 


Rating Weight Speed 
Brake H. P. Lbs. R. P. M 
“ 600 1,800 
5 800 1,200 
10 1,000 1,200 
20 1' 500 1'200 
30 2,000 1,200 
40 2,500 | 1,200 
5C 4,009 900 
75 6,000 | 900 
100 8,000 | 720 
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Fic. 5.—40-HP Two-PHASE STANDARD MOror. 


desired up to two and a half times full load running torque,’ by 
insertiny a resistance that has been designed to suit the conditions 
under which the motor is to operate when installed. One and“a 
half times the running torque is quite sufficient starting torque for 
usual conditions. With such design the current at the instant 
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of starting does not amount to more than 50 per cent. above 
full load current. The drop in speed from no load to full load is 
only 2.4 per cent. and from three-quarters to one-quarter overload 
the variation in speed is less than one per cent. The real effi- 
ciency is 88 per cent., or above, all the way from three-quarters 
to one-quarter overload, and at one-quarter load is 73 per cent. 
From these figures it will be seen that the average efficiency is 
better than for any direct-current motor of the same capacity, and 
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hence the correspondingly better all-day efficiency of polyphase 
machines, 

Some curves plotted particularly for use in the selection of 
apparatus are shown in Fig. 9, and enable a comparison of the 
efficiencies of the different motors of standard size to be made. For 
example, curve 4 shows the efficiency of a 10-hp motor 
and # that of a 20-hp motor. Should the purchaser desire 
a 15-hp motor, reference to the two curves and a consid- 
eration of the conditions under which the motor is to operate will 
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Fic. 10.—10-HP ROTARY TRANSFORMER. 


decide whether it be more economical to use a 10-hp motor 
—if it will do the work—or whether a 20-hp motor is best 
suited for the installation in question. An examination of the 
curve shows that the former motor will give but 73 per cent. effi- 
ciency at 15 hp, while the latter gives 84 per cent. 

Rotary Transformers.—These machines (see Fig.10) are built like 
multipolar direct-current machines, shown in Pig. 6 of the article 
in our last issue on the Westinghouse power plant, except that they 
have collecting rings on the other end of the armature. (See Fig. 11. ) 
For transforming direct intoalternating or polyphase currents, or vice 
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versa, this is the type of apparatus most generally used. A number 
of these machines are being installed at Niagara to supply direct cur- 
rent, such as required for field excitation and electrolytic work. The 
power to be used by the Pittsburg Reduction Company, manufact- 
urers of aluminum, at Niagara Fa‘ls, is to be transformed from 
2,000-volt polyphase currents into low potential direct current by 
means of rotary transformers. 

Converters.—The Westinghouse Company has recently put upon 
the market a new line of converters, which, while retaining the 
many excellent features of the old type, include several distinct 
improvewents. As the improvements made are the outcome of 
knowledge gained by long experience, by the manufacture of an 
enormous number of converters and by the closest attention to 
every mechanical and electrical detail, the claim of the manufact- 
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Fic. 9.—MoToR EFFICIENCY CURVES. 


urers that this line of converters as manufactured to-day combine in 
the highest degree efficiency, regulation, safety and durability, is 
not an unreasonable one. 

In the electrical design of these converters it was sought to 
obtain the least possitle iron loss, or leakage, the closest regulation 
and a minimum weight, while in the mechanical design the chief 
points aimed at were indestructibility, absolute freedom from dan- 
ger and ease of installation. 

It is a well-known fact in converter design, that the ratio of radi- 
ating surface to the loss in the converter decreases rapidly as the 
size is increased, so that special precaution must be taken against 
undue heating in the larger sizes. With most manufacturers it is 
customary to do this by building the larger sizes of great weight 
and bulk, thus sacrificing, for the sake of cool running, much that 
is gained by an increased size of unit. 

A method for overcoming the above difficulty has been devised 
and patented by the Westinghouse Company, and has proved satis - 
factory in every respect. It consists in increasing the radiating 
surface of the converter, by spreading the coils, outside the iron, at 
the ends of the converter. The coils of a converter are shown in 
Fig. 12, and the spread of the coils is easily seen. It is evident 
that the radiating surface is many times greater than it would be if 
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' FIG. 11.—10-He ROTARY TRANSFORMER ARMATURE. 


the coils were not spread. Greater radiating surface, however, was 
not the only consideration which led to an increase in the number 
of coils, for other distinct advantages, both electrical and mechan- 
ical, are gained by this subdivision. Electrically, the chief feature 
consists in the fact that the magnetic leakage is so reduced that the 
inductive drop, which might otherwise be enormous, becomes prac- 
tically negligible. The mechanical advantages are that the voltage 
on each coil is reduced in proportion to the number of coils, making 
it correspondingly easier to insulate each coil from the others; and 
the shape of the coils is such that the voltage between adjacent lay- 
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ers is reduced to a minimum, reducing in like proportion the 
chances of a short-circuit within a coil. 

The standard outdoor type of converter is shown in Fig. 14, com- 
plete and ready for installing. From the general design of the case 
it is apparent that there are no mechanical joints near the top to 
become loose and admit moisture into the converter. A fuse block 
may be fastened to the front of the case, or in any other convenient 
place. Fig. 13 illustrates the standard indoor type of converter, 
completely mounted. All-converters of the standard line are pro- 
vided with a combination block, so arranged that any converter 
may be connected for a primary voltage of 
either 1,000 or 2,000, and for a secondary volt- 
age ofeither 500r100. Fig. 15 illustrates a 100-kw 
converter built for the Cetaract Construction 
Company, at Niagara Falls. The converter is de- 
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Fic. 12.—CONVERTER COILS. 


signed to run in oil and is kept cool by the circulation of water 
through a coiled pipe immersed in the oil. By regulating the 
flow of water the temperature may be kept down to almost any 
desired value. 

Beside the above-mentioned, 4 great variety of special converters, 
of large size‘and for high voltage, are manufactured. They are now 
being built for twenty, forty and sixty thousand volts and are 
expected to run continuously, in actual service, without trouble, 
at even ‘these enormous pressures. 

Synchronoscope.—When throwing alternating-current machines in 
multiple, whether of the single or polyphase type, it is necessary 
that the maxima and minima of the E. M. F. waves of the different 
machines shall be in unison, otherwise the difterence of potential 
will result in an abnormal rush of current from one machine across 
to the other one in circuit, and consequent liability to injury to 
the machines or the windings. 

For the purpose of determining whether the 
generators are in synchronism, before clos- 
ing the switch which throws the machines 
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FIG. 16.—SyYNCHRONOSCOPE. 


together, it has been customary to use incandescent lamps. The 
objection to lamps has been that the carbon remains incandescent 
for a short time after the flow of current has ceased, and thus if the 
operator waits until the lamps are extinguished, he throws the 
switch a little too late for perfectly synchronizing the machines. 

In order to know the exact instant at which the generators should 
be thrown in parallel the Westinghouse Company some time ago 
brought out a synchronophone or phase indicator, an instrument 
which gives a buzzing sound unless the phases of the machine are 
the same. The objection to the synchronophone is that, on low 
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alternations, such’ as’are'used at the East Pittsburg factory and the 
Niagara installation, it is inaudible. To meet the requirements of 
low alternations the synchronoscope, shown in Fig. 16, has been 
developed. It consists of a high resistance coil about a laminated 
horseshoe magnet between the poles of which is a small Z-shaped 
piece of iron normally held by a spring in such a position"as'to be 
least effectively magnet- 
ized. When there is no 
current flowing between 
the machines the needle 
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PE OF CONVERTER. FIG. 14.—OUTDOOR TYPE OF CONVERTER. 
stands at zero; when there is a difference in phase between 
the alternators, the difference in E. M. F. causes a slight 
flow of current around the magnet, which deflects the needle. 
When two machines are connected in multiple through 
the synchronoscope, the needle will vibrate back and forth, 
having a periodicity of greater and greater duration, as the 
machines come more nearly in step. By watching the swinging of 
the needle the switch may be closed and the machines thus thrown 
in multiple when the needle is exactly at zero, thereby avoiding 
even the slightest disturbance of the ammeters. The synchrono- 
scope is designed for use on the secondary of a transformer. 

New Railway Motor.—A new single reduction series motor of 50 
hp (known as No. 38,) has just been brought out by the 
Westinghouse Company to meet the requirements of greater speed 
or heavier work. It is the same motor that is being used by the 
Pennsylvania Railway at Mount Holly, N. J., in its experiments 





Fic, 15,—100-Kw O11, CONVERTER FOR NIAGARA PLANT. 


with high-speed electric cars. In design the motor is very similar 
to the well-known type 12A, though slightly larger and heavier. 
The novel features are the use of a cast-steel yoke with laminated 
pole-pieces and a ventilated armature. This form of construction 
is the same as that which has been used for a long time by the 
Westinghouse people in their railway and alternating-current gen- 
erators, where these excellent qualities have contributed to an 
exceedingly high efficiency. The motor is entirely encased, and 
thus made water and dust-proof. It is intended to be used with 
any one of three sets of gears having a ratio of 1 to 4.86, 1 to 3.44 
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Fic. 19.—Economy Colt. 
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and 1 to 2.3, and intended respectively for slow-speed freight and 
snow sweeper work, city passenger traffic or suburban high-speed 
service. The very symmetrical and simple form of ventilated arma- 
ture winding is clearly shown in Fig. 17. The use of air passages 
parallel to the shaft, in the core, results in an efficient and at the 
same time very cool running armature. The motor is designed to 





Fic. 17.—VENTILATED TYPE OF RAILWAY MoTor. 


be suspended as shown in Fig. 18, by a single spring under the 
**nose’’ or lug projecting from the circular yoke, or, as the Westing- 
house people prefer, by bars which pass through supports on each 
side of the motor and have their ends supported ou 


springs. The general methods of design and some im- Oe) aia 


provements in minor details have made it possible 
to construct a motor of great power and efficiency and 
at the same time the dimensions are such as to readily 
adapt the motor to the limited space available under 
ordinary forms of street car. 

Economy Coils.—Recent improvements in the con- 
struction and regulation of constant-potential arc lamps 
have wrought considerable change in the methods of 
are lighting. The advantages gained in an arc lamp 
which may be operated from other lighting or power 
circuits, which may be turned off and on independ- 
ently of other lamps, and which operates at low 


potential, make clearly apparent the reasons for the EAeaorn-e. 


popularity and widespread use of constant and poten- 

tial arc lamps. On direct-current constant-potential 

circuits, arc lamps are usually operated in a series of 

two or more in connection with a small resistance. On alternating- 
current circuits it is customary to operate each arc lamp inde- 
pendently, by the use of some type of transformer. This 
method insures complete and unrestricted control of every indi- 
vidual lamp. 
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The Westinghouse Company has brought out what is called an 
‘‘economy coil’’ to take the place of the comparatively expensive 
and more complicated arc lamp transformer. The coils are manu- 
factured in two sizes, one for 50 volt circuits which supply energy 
to either one or two arc lamps and the other (see Fig. 19) for 100 
volt circuits, intended for one, two or three arc lamps. Each 
economy coil consists of an iron core having 4 winding of copper 


Fic. 20.—CONNECTIONS OF Economy *CoIL. 
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‘wire, the terminals of which are connected to the constant poten- 


tial circuit, as shown in Fig. 26. At different points in the wind- 
ing connections are brought out and form terminals, to which the 
arc lamps are attached. When all the lamps are turned off the coil 
acts as the primary of a converter, which has its secondary open- 
circuited, and no current flows. When one lamp is turned on the 
choke coil effect is reduced by one third the total amount, and 
some current flows through the lamp circuit. When a second lamp 
is turned on the choke coil effect is still further reduced, and when 
three lamps are in circuit the economy coil may be considered as 
practically cut out and the potential as being applied directly to 
the three lamps in series. Thus, it will be seen that complete and 
independent control is secured as satisfactorily and more economi- 
cally than if a separate converter were installed for each lamp. A 
special feature of the Westinghouse economy coil is that it may 
be connected for supplying either 30 or 33 volts to the lamp by 
connecting in the coil at either point 4 or point A, as shown in 
Fig. 20. 

Incandescent Lamps.—The lamps manufactured under the patents 
of Messrs. Sawyer and Man have for many years held an enviable 
position on account of their high character. In resuming their man- 
ufacture the Westinghouse Company has introduced a number of 
improvements, among other good results thereby secured being the 
production of lamps of great uniformity in quality. A feature that 





Fic 18.—No. 38 RAILWAY MorTor. 


will be appreciated by users is a lamp having a combination Sawyer- 
Man and Edison hase, so that it may be used in either of these 
styles of sockets without any change whatever. The line of Sawyer- 
Man lamps having ornamental bulbs supply the growing demand 
for securing beautiful effects in artistic illumination. An important 
adjunct to the lamp factory is a thoroughly equipped glass factory, 
shown in Fig. 21. As this factory is situated at the heart of the 





Fic. 21.—G1Lass FACTORY. 


glass manufacturing industry it naturally embodies the most mod- 
ern ideas in its arrangements and processes, which bave been stud- 
ied with the object in view of manufacturing lamp bulbs of the 
highest quality in large quantities. 

In a final article we shall describe the latest types of Shallen- 
berger wattmeters, including the pattern used on the circuits of 
the Niagara plant. 
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Note.—Beginnin with the present issue, the roilowing changesywill begZmadeZin this department: greater space will be devoted to abstracts of the more 
important articles; the large number of references to articles of less importance, especially to those in inaccessible foreign journals, will be reduced; articles 
belonging more particularly to the science of pure physics, chemistry, mechanical engineering, medicine, etc., rather that to that of electricity, will no longer 
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Note.—Typewritten copies of any of the articles referred to in the Digest, will 
be furnished at the rate of 5 cents per100 words for English matter.%and 8 cents 
per 100 words for matter in foreign languages; translations at the rate of 40 
cents per 100 words. Copies of any of the journals may be ordered: address 
Branch Office, ELECTRICAL WORLD, No. 927 Chestnut Street, Philadelphia, Pa. 


DYNAMOS, MOTORS AND TRANSFORMERS. 

New Non-Synchronous Molor.— The following arrangement is 
described by Dr. Benischke in the ‘‘Elek. Zeit.,’’ June 13; as it will be 
seen, it is based on the well-known tesearches of Prof. Elihu Thomson. 
He claims that it will operate at any speed and will start with any load 
without a special sta:ting apparatus or switch; this he says has never 
before been done by any other motor. Referring to the first of the 
adjoining figures, 17 are alternating-current magnets, S is a thick disc 





of copper capable of revolving, and PP are thick copper plates on both 
sides of the disc; the action is as follows: in the fixed plates PP short- 
circuited currents will be induced by the magnets and they will be of 
such’a strength that they will screen the inducing action of the poles of 
the magnet, from those portions of the disc lying between these plates; 
near the plates, currents will be induced in the disc as at aa, which 
will have the same direction as those in the plates and there will there- 
fore be attraction between them causing a rotation in the direction of 
the arrow; as the disc contains no iron and depends only on the attrac- 
tion of these induced currents, such a motor will be entirely independ- 
ent of the frequency and will start with any load. It is very important 
that the part of the disc lying between the plates is quite free from any 
induction, that is, that the plates act as perfect shields, or othe:wise 
the output of the motor will be affected; if this is not the case 
there will be a damping effect; complete shielding will be obtained 
only when the space between the plates contains no lines of 
force, which condition is atthe same time that at which the total 
work of magnetization of the inducing and the induced currents, is at 
a minimum, which, according to Stefan, is the case when the tesistance 
of the plates is negligibly small for the circulating cusients; the rela- 
tions are given briefly in the form of some simple equations; the thick- 
ness of the plates must be made so that the resistance is really negligi- 
bly small, which is easily shown by the fact that the generation of heat 
is also small. He gives an illustration of the alternating-current field 
between and around these plates when the disc is semoved, showing 
the lines passing from the outside of one plate around the edge, to the 
outside of the other, but the iron filings between the plates in the space 
to be occupied by the disc, show no definite directions; incidentally, 
this illustration also shows that an alternating field may also be repre- 
sented very well by means of iron filings. His equation also shows 
that the induced and the inducing currents during any moment have 
opposite directions and therefore a phase difference of 180 degrees: the 
lines of force of the inducing current reach the plates only in part, the 
rest reaching the copper disc at the points marked aa and there induce 
a current; the copper disc is also made so thick that its resistance can 
be neglected, in which case the heating will also be negligibly small, 
from which it follows that in the copper disc the sum of the inducing 
lines and those of the induced current is equal to zero, and the disc 
will therefore not be dampened; as the phase difference is 180 degrees 
it follows that the current induced in the plates and that induced in the 
disc, ate in phase with each other and the attraction between them 
at any moment is then proportional to their product and also to the 
mutual induction and to the square of the inducing current strength. 
The size of the shielding plates must be such that they extend to the 
edge of. the dise in order to prevent the lines of force of the maguet 
from reaching the disc at that place, as they would otherwise dampen 





it; as it is not possible to prevent the lines from getting out over the 
edges 55 and reaching the disc, a better arrangement is the cylindrical 
one shown in the second figure, in which the lines of force cannot reach 
the copper disc at any point where it ought to be screened from them. 
Such a motor has the additional advantage that there are no losses due 
to hysteresis and Foucault currents in the armature, as it contains no 
iron. 


Continuous-Current Dynamo.—The Lond. ‘‘Elec. Eng.,’’ June 14, 
reprints from the French an illustrated description of the Balas, Couffin- 
hal continuous-current dynamo giving most of the principal data con- 
cerning its dimensions, windings, etc. ; it is a four-pole, 55-kw dynamo; 
the chief novelty in the design appears to be a magnetic air gap formed 
between two radial planes through the centre of each core, and filled 
with a slab of bronze, thus dividing the frame work into four portions, 
with magnetic air gaps between them, two cm thick, which ‘it is 
claimed forms a strong magnetic reluctance to transverse fluxes, thereby 
preventing the shifting of the magnetism; there is said to be absolutely 
no lag. 

LIGHTS AND LIGHTING. 

Projectors.—The Lond. ‘‘Elec. Eng.,’’ June 14, contains a communi- 
cation from Mr. Nerz (in behalf of the Schuckert Company) in reply to 
the recent circular of the Sautter, Hale Company, which was abstracted 
in the Digest, June 8, and which was an argument in favor of the Man- 
gin mirrors. In the present communication Mr. Nerz criticises this and 
points out the favorable qualities of the parabolic mirror made by his 
firm. Experiments made by the French Government at Toulon in Janu- 
ary, as also trials by other governments in the last six yeais, have, with- 
out exception, shown the superiozity of the parabolic over the Mangin 
reflectors; he claims that the circular referred to is misleading and con 
tains misstatements; he states among other things that a deviation of 
1.5 mm on the focal length of the single zones does not exist in the 
parabolic mirrors; he shows that in dealing with dispersion the shape 
of the crater must be taken into consideration; in the Mangin mirror 
there is trouble from absorption in the thicker glass and from spheticai 
aberration and decomposition, against which the parabolic suffers only 
from dispersion; owixg to the greater thickness the danger of breakage 
is greater than in the parabolic mirrors, in which the thickness is uni- 
form; he points out the advantages of a beam having a stronger illumin- 
ation in the centre and less at the borders; the decomposition of the :ays 
from the Mangin' mirrors signifies a loss as the penetrability of colored 
trays is fat less than that of white rays; a few othe: advantages ase 
pointed out; regarding the liability to breakage he makes the interest- 
ing statement that not one of the parabolic mirrors used in the German 
army has been injured while in use, and out of 550 sent to different 
parts of the world none have been damaged except by carelessness. 


POWER AND HEAT. 

Electric Welding and Soldering.—In a lecture by Mr. Remscheid, 
abstracted in the ‘‘Elec. Tech.,’’ May 31, describing the processes of 
electrical welding, a brief account is given of the Zerener system; the 
other systems are the well-known ones. In the Zerener system an arc 
is used in combination with a magnet which deflects the arc, making a 
flame similat to that of a blow-pipe but having the temperature of the 
arc; a soldering iron can be heated in one or two minutes with three 
amperes at 40 volts, the whole apparatus weighing only two pounds; 
for soldering iron, copper, silver, etc., the apparatus uses 15 amperes 
at 40 volts, which can be incteased to 2,400 watts; it can be used 
directly for welding, especially for thin pieces of metal; it con- 
tains a self-regulating apparatus which is driven by asmall electric 
motor; for welding iron a current of 40 to 50 amperes at 40 volts will 
suffice for strips of metal three mm thick; it is claimed to be more 
easily appiicable than the other systems of electric welding; no large 
plant or expensive apparatus is required. 

Polyphase Transmission Plant.—‘‘l,’Eclairage Elec.,’’? May 25, con- 
tains a long, well-illustrated description by Mr. Hess of the plants in 
the Weyhe: and Richemond works, including some cuives and experi- 
mental data of the motors used; the article is based largely on a former 
one by Mr. Boucherot, which was abstracted and refefred to in the 
Digest, May 18, Feb. 2, Jan. 26 and April 6. 
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Niagara Falls Power.—A \atge and apparently a special number of 
‘*Cassier’s Mag.,’’ just issued (not dated) is devoted entirely to a num- 
ber of profusely{illustrated and interesting articles concerning the large 
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power plants at Niagara Falls, and to closely allied subjects, mostly by 
prominent and competent authorities; it includes two articles on the 
electrical features of the plants, one by Mr. Stillwell on ‘‘Electrical 
Power Generation at Niagara,’’ and one by Mr. Greene on ‘‘Distsibution 
of Electrical Energy from Niagara Falls,’’ which latter includes descrip- 
tions of the plants of the Pittsburg Reduction Company (aiuminum 
manufacture) and the Carborundum Company. The issue contains a 
very large number of good illustrations. The ‘‘Elec. Eng.,’’ June 26, 
contains a description of the large power plant, with a collection of a 
number of the illustrations. It alsu gives a brief description of the 
proposed plant on the Canada side, the plans for which are completed; 
the work will be carried out by a company closely affiliated with the 
one on the American side; three plans are illustrated, including one 
that has been accepted by the Canadian Government; the latter contem- 
plates the erection of two power houses with a capacity of 125,000 hp, 
each fed by separate canals, the discharge water being carried out 
through tunnels of 300 and 800 feet respectively, thus avoiding the great 
cost of such a long tunnel as that on the American side. One of the other 
plans shown contemplated the erection of a single power house with 
one canal; another plan contemplated excavating a dynamo and turbine 
room directly under the Horse Shoe falls connected to the shore by a 
tunnel, the water being admitted directly by a vertical shaft (for more 
detailed illustrations see ELECTRICAL WORLD, Sept. 24, 1892, p. 193). 
The American and Canadian plants together, when fully developed, will 
have a combined capacity of 350,000 hp; the total power of all stationary 
engines in the State of New York is given as barely exceeding 500,000. 

Cost of Steam Power in Buffalo.—Mr. Foster, in a short article iu 
‘*Blee. Eng.,’’ June 26, gives the results of a number of tests made at 
various establishments showing that it is practically impossible to give 
an average cost per horse-power, as the conditions are so unlike; the 
results which are given in the form of a table, vary between about $234 
and $32.70 per horse-power per year, the average of all the 11 piants 
being 10ughly a little over $100, 

TRACTION. 

Japanese Electric Railway.—According to ‘‘Elec. Friend’’ (Japan) for 
April an electric railway is projected, connecting the cities of Tokio 
and Yokohama, a distance of 18 miles; it will cost about $1,000,000. 





Electricity or Steam.—An article by Prof. Prout from the New York 
‘‘Independent,’’ June 6, is reprinted in the ‘‘Elec. Eng.,’’ June 19 (the 
author is the editor of the ‘‘Railroad Gazette’’). After using such terms 
as ‘‘delusions, nursed by honest enthusiasts and designing knaves, to 
the waste of good money and energy’’ in teference to the Chicago & 
St. Louis line, he points out what he considers the proper uses and 
limitations of electricity as a motive power for railroads. For a fast 
and heavy passenger train a 1,200-hp locomotive must be used ahd this 
costs about $10,000; all the machinery for an equivalent electric loco- 
motive would have cost about $80,000 to which must be added the cost 
of conveying the power; the interest on the difference in first cost will 
be more than the entire fuel and wages account and it will therefore be 
impossible for the electric locomotive to save this difference in interest 
even if all the fuel burnt and all the wages were saved; (he does not, 
however, consider high-speed service with motor cars at frequent inter- 
vals, a comparison which would have been a more teasonable one and 
which would have been much more favorable to electric traction; nor, 
does he consider the advantages of a purely rotary driving motion over 
that of a reciprocating motion); he concludes that when the work ‘‘can 
be’’ massed in a few heavy trains (but why is it desirable that it should 
be?) then steam driving is better, but where it is done in small quantities 
and very frequently it will be advantageous to use electricity; for elevated 
railway work in cities he admits that electrical energy is the best form, 
enumerating the well-recognized advantages, but believes there isa 
doubt whether any less coal will be required although a cheaper quality 
could be used; for city and suburban work requiring frequent trains 
and frequent stops at not very high speed, he admits that the highest 
economy is obtained by the use of electricity but for longer distances 
the conditions change ‘‘and in this field many promoters and investors 
will meet with bitter disappointment’’ ; he believes that electric suburban 
and interurban railroads for moderately long distances would cost quite 
as much and even more to construct and operate; each case must be con- 
sidered on its own merits; he admits that when the limit of locomotive 
speed, which is found in the capacity of the fire box and boiler that can 
be carried is reached, then special high-speed electrical lines may be 
built, but such a road could not live under existing conditions; future 
generations may see it, 

Locomno'ive,—A brief, illustrated description of the one which was built 
by the Baldwin Locomotive Works and which was intended (but was not 
used) for switching heavy freight at a Chicago terminal station, is pub- 
lished in the ‘‘St. Ry. Rev.,’’ June 15. There are four drivers on each 
side, 56 in. in diameter and coupled with jointed connecting rods; the 
weight of the armature is on the wheels while that of the field magnets 
is on the journals; there is no spring support of any kind, which is 
contrary to the prevalent opinion of what is necessary for such locomo- 
tives; the wheel base is 15 ft.; the four motors have magnetic circuits 
similar to the G. E. 800 motor; there are two coils forming two salient 
and two sequent poles; the fields are compound wound, the shunt field 
is light and only sufficient to keep the speed within reasonable limits at 
light loads and to return current to the line when running on down 
grades; the armatures were built by the Westinghouse Company, the 
wites being threaded through a tube; they are wound for 800 volts at 
225 revolutions, which corresponds to 35 miles an hour with the motors 
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in parallel; they will exert a draw-bar pull of 1,000 pounds; the con- 
troller makes use of all four motors at all times and it is operated by 
compressed air; the total weight of the locomotive is 134,000 pounds or 
about 67 tons. 

Electromagnetic System.—The system adopted recently by the West- 
inghouse Company is described and illustrated in the ‘‘St. Ry. Gaz.,’’ 
June 22; it is a modification of the Wheless system., The cost is said 
to be below that of the oidinary cable conduit and the appatatus is 
simple and durable and can be applied without altering the 1oadbed, 
as none of it extends below the ties. It is a surface-contact system 
differing from the usual forms in that contact is made by meaus of a 
group of three small contact pins five inches in diameter and five eighths 
inch high, placed between the tracks at intervals about equal to the length 
of a car, while the contact with the car is made by three T irons running 
the whole length of the car; each group of pins is connected to a switch- 
box placed near the track, which contains a magnet with a fine wire 
and a coarse wire winding, the armature of which is provided with car- 
bon contacts by means of which connection is made between the feeder 
aud one of the pins; each car contains three cells of a storage battery, 
the current from which passes thiough one of the pins and though the 
fine wire winding which operates the magnet; the power current passes 
through the coarse winding, holding the armature in place, and thence 
to the motors, passing back through the other pin to a return cable; for 
elevated railways the pins are replaced by metal bars 10 to 20 feet apart. 

Chicago.—The ‘‘West. Elec.,’’ June 29, abstracts at some length an 
article from a Chicago daily paper concerning the electric lines of the 
City Railway Company. It estimates that the time saved to the pas- 
sengers, over that spent on the horse lines, amount to 1,250,000 eight- 
hour working days in a year; at present there are 80 miles of electric 
lines running, which will be increased to 125; 3,000 horses will be 
replaced by these electric lines; on one, the traffic for the last month 
(May) showed an increase of 118.37 per cent. over that for the same 
month last year, while the average has been 20.23 per cent. Tables are 
given showing the details of the lines now equipped including an esti- 
mate of the time saved as compared with that spent on the former ‘horse 
cars, 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 

Accumulators in Central Stations.—The discussion of Mr. Howell’s 
paper (see Digest, June 15), is published, apparently in full, in the 
Lond. ‘‘Elec. Eng.,’’ June 14, and in abstract together with an abstract 
of the paper (though without the illustrations; a reference to these is 
given below) in the Lond. ‘‘Elec.’’ Mr. Rider called attention to the 
universal fault of all storage batteries in the market, that although one 
could take a high discharge from them for a short time they could not be 
discharged at a high rate and he recommends makers to pay special atten- 
tion to this. Mr. Fawcus doubted the accuracy of the saving of $65 per 
day in coal, as claimed by Mr. Howell; if such a large saving could be 
affected by the use of accumulators he asks why the alternate-current 
high-tension station figures of a certain station were better than those 
of all the continuous-current stations. Mr. Cowan discussed the claim 
of the saving of $65 per day in coal by the use of accumulators in the 
American station; he could not see how such a saving or anything like 
it was possible with so small a battery; the only way in which economy 
could be realized is by storage when the energy costs little to generate 
and by using it when its direct generation would be expensive; in other 
words, it must be made on the energy passing through the accumulators, 
but how such a saving can be made with a battery which dealt with only 
$20 or $30 worth of electricity, he could not see; it might be claimed 
that a saving would be affected on the whole output of the station as 
the load factor of the engines was raised to 100 per cent., but ‘‘a little 
consideration would show that that was a fallacy’’; he believes that if 
instead of spending $35,000 on a battery, the manage1s of a station 
engage the services of an experienced engineer, an equal saving might 
be affected without the heavy expense due to the battery. (The Lond, 
‘*Blec.,’’ June 14, contains a short illustrated article by Mr. Cowan, 
which will be found abstracted below, in which he gives his argument 
more in detail.) Mr. Rider did not think there was much value in 
accumulators as a preventative against breakdowns; if any station is 
properly arranged he thinks an engine and alternator are as good to fall 
back on as batteries; if the advantages of accumulators are so great he 
believes they could just as readily be used in an alternating-current 
station, the cells being used to run a motor-alternator say after midnight 
oron Sundays when the whole plant could be shut down; he believes, 
however, that accumulators will have to be improved very much before 
they would be completely satisfactory, chiefly in the direction of high 
rates of charge and discharge. Mr. Crompton spoke in favor of the 
paper and remarked that ‘‘he was not a low-tension man at all, but he 
was most strongly an anti-alternating current man. Alternating currents 
were no doubt a splendid thing in their way for professors and school- 
boys but nasty things to deal with in central stations’’ chiefly because 
they do not allow accumuldtors to be readily used; although accumu- 
lators wasted an amount of energy which was certainly not more than 15 
per cent., there was such a laige saving by the better loading of engines 
that a large ultimate saving takes place. Mr. Hesketh stated that the 
battery referred to had a capacity of 14,000 ampere-hours equivalent to 
about 400,000 cp-bours and cost $35,000, while a gas holder for storing 
the same cp-hours cost $7,000 and he concludes from this that if 
accumulators are to be adopted they should be cheaper (according to 
that argument a dynamo, to be useful, ought not to cost more than a gas 
retort, which, of course, is absurd). Mr. Fawcus compared the results 
of the six commercially best low-tension stations with the six cam- 
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mercially best high-tension stations as given in published returns; the 
former had the advantage in cost of production at present, this cost 
being 3.56 cts. per unit and that of the latter 3.86, representing a saving 
of 7 per cent. in the cost of production only, but as this represents only 
about half the total cost of the current, the saving is only half as great; 
the low-tension stations paid 50 per cent. more for their plant and 
served congested districts while the others served areas which wete very 
much more spread about. Mr. Mountain did not believe the saving 
claimed by.Mr. Howell could be realized, remarking that the facts were 
so scarce that it was impossible to check the figures. Mr. Edmunds 
quoted that Mordey once said that the beauty of an alternating current 
was that it would not charge an accumulator, and being asked more 
recently whether be was still of that opinion he remarked that if he 
could be shown a really good accumulator he would probably alter his 
opinion. In conclusion Mr. Howell replied to the remarks of Mr. 
Cowan stating that the latter was in error 1n supposing that the saving 
of coal could only be effected on the energy stored; on the contrary the 
saving was on each unit generated, since the efficiency of the station as 
a whole was raised; he explains the saving of the 13 tons by reference 
to the Kennedy table where the pounds of coal per unit for the day’s 
output was 7.33 and for the period of maximum load 6.1 or almost the 
exact ratio given in the paper; paradoxical as it might seem, the station 
requires less coal for a greater number of units when fitted with accumu- 
lators than it would need for asmaller number of units generated 
without an accumulator. It was not right to make comparisons with 
stations that did not give constant service as any station generating 
current at its maximum load would pay, it is the period of minimum 
load that affects the costs and it is this that the accumulators take care of. 

In Mr. Cowan’s article referred to above, he examines the points 
raised by him more fully; he reproduces the Joad diagrams of Mr. 
Howell’s paper; besides repeating the argument in his discussion 
abstracted above, he adds the following: the battery, deals with only 
1,520 units which at 2 cts. per unit for coal would be $30.40; and he there- 
fore questions where the saving of $65 can come in; he contends that 
it cannot be true that the saving per unit was reduced not only on that 


which was stored but on the whole output; he does not see how the * 


steam consumed can be reduced by adding a load; however, if that was 
the case it could be reduced by shunting part of the load into resist- 
ances, which of course led to an absurdity. He believes there is no 
doubt that some saving might be made by a better manipulation on 
account of the confidence which a knowledge of the reserve must give, 
but this will not amount to much; he explains the latge saviug shown 
by stating that the first diagram was taken from actual practice while 
the second, in which the accumulators are used, is an ideal diagram, and 
he believes that if a similar ideal curve were made for the original 
plant without accumulators, nearly the same saving would be ‘shown; 
he thinks that the saving will not pay for the standing charges of the 
accumulators; he believes plants should be run not only at full load but 
well above the full load of the engine and if this is done in stations 
having a large minimum load, accumulators will be of no economical 
service; he believes that economy will be effected by using accumula- 
tors as a reserve and for allowing stations to be shut down. 

Cost of Electricity in a Gas Plant.—A few detailed figures showing the 
economy of this type of engine are given in the Lond. ‘‘Elec. Rev.,”’ 
June 14; the plant consists of a 38-bp engine and a 16 kw dynamo; the 
combined efficiency was 69 per cent. at full load; the cost of the plant 
was $3,500, the cost of working for one year of 1,000 hours was $850, or 
5.1 cts. per unit generated; the total cost per 16-cp lamp-hour was 0.255 
cts. ; the candle-power per cu. ft. of gas used was eight. 


Municipal Water Works and Electric Light Plant.—An illustrated 
description of the 160-kw plant at North Attleboro, Mass.,is published in 
‘“Blec. Eng.,’’ June 26. It is said to be atypical station and is run 
with a profit; incandescent lights are used for the streets in place of arc 
lamps; it is claimed that the equipment represents more value quantita- 
tively and qualitatively for the amount invested, than any plant of its 
size or capacity. The report for the first year of operation shows a bal- 
ance of receipts over expenses of $1,755, the total cost of the plant being 
nearly $50,000. A striking feature is said to be that the circuits are 
protected from lightning at three points, at the middle of each circuit, 
where the wires enter the station, and at the switchboard. 

Three-phase Station at Chemnitz.—A number of the illustrations in the 
afticle mentioned in the Digest, Feb. 9 (see also March 9 and June 1) 
are reprinted in the ‘‘West. Elec.,’’ June 9, accompanied by a brief 
descriptive article by Dr. Zahn. 


ELECTRO-PHYSICS AND MAGNETISM. 

Calorific Conductivity and Temperature of the Luminous Gases ina 
Geissler Tube,—An article by Mr. Warbuige from the ‘‘Wied. Ann.,’’ 54, 
p. 265, is abstracted in ‘‘L’Eclairage Elec.,’’ May 25; he calculates the 
quantities from the measurements of Herz, and finds that for an exterior 
temperature of 18 degiees the temperature at the centre of the tube will 
be 132 degrees above the surrounding temperature; for the highest cur- 
rent and pressure, namely 0.0032 ampere and eight mm, this difference 
falls to 21 degrees for a pressure of two mm and a current of 0.0012 
ampere; the fall of temperature through the glass is always very small, 
less than 1.5 degrees. 

Neglected Experiments of Ampere.—Prof. Thomson’s 1ecent paper 
mentioned in the Digest, May 25, is published in full in the ‘‘Phil. 
Mag.’’ for June. 
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ELECTRO-CHEMISTRY AND BATTERIES. 


Galvanic Zincing of lron,—The ‘‘Zeit. f. Electrochem.,’’ June 5, con- 
tains the first part of an article by Mr. Richter in which he gives the 
results of his researches made several years ago with the zine plating of 
iron tubes. He used a completely neutral solution of zinc sulphate and 
acurient density of 200 to 700 amperes per sq. m., and he then always 
obtained a fine white coating of zinc provided that the solution con- 
tained no other salts of electro-negative metals or was contaminated by 
the liquid of the pickling baths; a layer 0.05 mm thick was deposited 
in 10 minutes; the result will be very satisfactory if proper precautions 
are taken; there was no tendency to produce spongy zinc or dark spots, 
nor was there any evolution of gas; the two principal requirements on 
which success depends are the proper pieparation of the iron and a per- 
fectly uniform current density over the whole surface; to accomplish 
the latter, the anode should be shaped to conform with the cathode, a 
tube for instance should be surrounded by a cylindrical anode and 
should contain another in its interior the diamete:s of which are propor- 
tioned so that the current density is the same; a method for calculating 
these diameters is given; it may also be accomplished by having differ- 
ent anodes with resistances in their separate circuits so adjusted as to 
give a constant current density. In proportioning the iron it is neces- 
Sary first to fully free it of grease and for this purpose a-l0 per cent. 
solution of caustic soda heated to nearly its boiling point, is used; the 
article is to be continued. 

Electricity in Tin-Plate Maniifacture.—A communication by Mr. Raw- 
son to the Lond. ‘‘Engineex’’ criticising an American process which was 
described in that journal, is reprinted in the Lond. ‘‘Elec. Rev.,’’ June 
14. He claims that it will not work because iron cannot be deposited in 
a solution unless the latter is quite neutral and that in such a solution 
the oxide on the surface of the anode plate cannot be dissolved by fur- 
ther oxidation which is all that takes place by the action of the current; 
electricity can be and is advantageously applied to pickling but uot on 
the principle described. 


Novel Use of Liquefied Gases.—Mr. Carillon, in the ‘‘Moniteur Indus- 
triel,’’ June 8, states that when water is electrolyzed in a close vessel 
the gases produced will occupy the same volume as the water did and 
they will therefore exist in a liquefied state (?); they thus constitute an 
explosive body which may be ignited by an electric spark or other 
means; the energy of the explosion is said to be the sum of that due to 
the expansion of the gases and that produced by their union; he sug- 
gests that this might be used in firing cannon or in bombs; any other 
= whose decompositiog forms an explosive mixture might be 
used. 


Cost of Production of Electrolytic Alkali and Bleach.—A summary of 
the paper by Mr. Haeussermann, which was abstracted in the Digest, 
May 11, is given with more of the data; in the Iond. ‘‘Elec.,’’ June 7. 

Accumulator,—An illustrated description of the plate of the Buckland 
battery, which appears to be the one referred to as the International 
Storage Battery in the recent report of Mr. Hall, which was abstracted 
in the Digest, May 18, is published in the Lond.. ‘‘Elec. Rev.,’’ June 14. 
It is a plain cast plate containing holes and slots, in the latter of which 
are secured piojecting pieces of ebonite, celluloid or similar substances, 
forming with the plate horizontal troughs into which the active material 
is placed in the form of a paste; the active material is thereby held in 
position on the plate by means of insulated supports, without exposing 
any of the metallic parts of the plate to the action of the electrolyte. 


Accumulator Plates.—According to ‘‘L’Eclairage Elec.,’’ May 25, a 
German manufacturer makes plates of a paste of glycerate of lead; they 
are formed electrically in a bath of permanganate of potash or soda 
assidulated with sulphuric acid; there is formed a combination of perox- 
ide of lead and peroxide of manganese with simultaneous oxidation of 
the glycerine. 


Resistance of Galvanic Elements.—The paper of Dr. Schoop which was 
abstiacted in the Digest, June 1, is translated in the Lond. ‘‘Elec.,’’ 
June 7, in which the diagrams and tables are also given. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measurement of the Magnetism Due to Armature Windings.—Iu the 
‘*Rlek. Zeit.,’’ June 6, Mr. Baumgaidt describes a method for measuring 
the cross or objectionable magnetism in a continuous-curtent dynamo 
due to the ampere-windings of the armature. The field circuit is 
opened and a current from an external source is sent through the arma 
ture by means of the regular brushes, the armature being 1otated (pre- 
sumably by the action of this current); a pair of extra brushes is placed 
en the commutator iu a line perpendicular to that joining the regular 
brushes and is connected to a voltmeter; from the readings of the volt- 
age generated at these auxiliary brushes, the speed and the number of 
armature windings, the number of lines of force may be calculated by 
the usual method. By making a series of measurements with different 
currents in the armature and different speeds the relation, when plotted, 
is found to be a straight line passing through the origin, which shows 
that the lines due to the armature current are not affected matetially by 
the Foucault currents in the iron and that the lines are proportional to 
the armature currents. In determining this fora certain machine he 
found that the number of useful lines was 6.5 times as great as that of 
the armature lines of force. A small correction is necessary if the width 
of the brushes is greater than that of one commutator bar; he suggests 
that when the field is excited the number of lines may vary somewhat 
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from that found by this method, but he thinks the results obtained are 
sufficiently accurate for practical purposes, 





Grassot 'Meter.—An illustration of this current meter, which was 
described in the Digest, July 14, 1894, is;published in the ‘‘West. Elec.,’’ 


une 9. 
; TELEGRAPHY, TELEPHONY AND SIGNALS. 


English Trunk Telephone Lines.—The London journals of June 14 
give a brief account of the inauguration of these government lines for 
the acquisition of which $5,000,000 was provided by Parliament three 
years ago; the total length of wire will be 10,375 miles and the total 
weight of copper 2,829 tons; the mileage actually completed to date is 
7,595 miles; all the circuits are metallic loops and centre at Leeds which 
contains the main switching station; in the inauguration trials, speech 
was excellent in all cases, conversgtion being easily maintained even 
from London to Dublin, in the ordinary natural tone of voice; the 
instruments used at all stations are the double-pole Bell receiver and the 
Deckert transmitter, which latter is an Austrian instrument of the 
granular form, being an improvement on Hunnings’ transmitter and 
was found by the postoffice department to be superior to all others 
tested; the lines are computed according to the KR law; whethe: this 
is correct or not, the lines built by the British postoffice have proven to 
be a great success and from a practical point of view, therefore, this law 
‘comes out all rigbt.’’ The rate for a three-minute conversation on the 
trunk lines will be 6 cts. for every 20 miles; some of the principal rates 
are London to Edinburgh or Glasgow $1.12, and to Dublin $1.87; the 
circuits will shortly be opened for public traffic. The Lond. ‘‘Elec.’’ 
gives a map of the routes, - 





Disturbing Currents on Telegraph and Telephone Circuits.—A 
paper by Mr. Lockwood on remedies for disturbing or interfering cu1- 
rents is reprinted, apparently in abstract, in the ‘‘Elec. Age,’’ June 29; 
it was read at the recent convention of the Association of Telegraph 
Superintendents. Surface leakage or conduction between two wires 
attached to the same common support may be remedied by providing 
each cross-arm with stapled conducting wires running near to each 
insulator and all connected at the pole to an earthed wire; this also 
decreases the liability of destruction from lightning discharges and it 
also reduces the inte:fering effects of surface leakage, as it collects at 
each pole currents which would otherwise complete their circuits through 
other lines; a more economical method is to make the insulation as 
perfect as possible. Regarding the tree leakage be suggests, besides the 
usual remedy of trimming the trees, to use the above-described method 
or, in a telephone circuit, shunting the Instrument by electromagnetic 
coils which will shunt off a slowly changing disturbing current such as 
that from a railway and will be practically impervious to a telephone 
current whose changes sometimes rise about 200,0C0 times per second. 
Regarding electrostatic induction he states that its influence is more 
widespread than is generally supposed, especially when due to 1tailway 
circuits, the interference of which manifests itself in a pronouncd 
manner at distances from 150 to 1,000 feet, according to the length of 
the parallelism of the two systems; it is worse as the insulation is 
better, because through a high insulation the discharge is slow and for 
the same reason if the insulation is fairly high and uniform the dise 
charge will be quicker, which points to the remedy, namely, that of 
leaks distributed over the length of the affected line which brings about 
a rapid discharge of the accumulated charge; another suggested remedy 
is an opposite charging influence on both sides of the affected circuit, 
which, however, he does not consider practicable; the above-described 
leakage conductors, he thinks, will serve as a powerful partial remedy 
especially if the grounded wire is a flat strip placed on that side of the 
support which is nearest the disturbing source. Regarding the dynamo 
induction, the only complete remedy is the neutral, metallic circuit; in 
this it is not sufficient that the metallic circuit shall be of the same 
length and resistance; if a number of appliances are connected in one 
wire and not in the othe: the resistance is unevenly distributed, the 
balance is upset and the circuit is not inductively neutral; a knowledge 
of this can often be applied in the remedy; if for instance, a short tele- 
graph line is disturbed by an arc light conductor neutrality can be secured 
by placing half the arc lights on one conductor and half on che other; 
a less perfect expedient is to retain the grounded circuit and loop it 
back through the region of the disturbance. It is sometimes possible 
even with grounded lines to equip them by transposing them ina 
variety of ways on the poles; each case requires individual considera- 
tion. If the disturbance is a short distance of a telephone line, the 
circuit may be made metallic for that distance, connecting the section 
at both ends to continuations of the circuit by means of induction coils, 
whose two windings are alike and consist of a considerable numbe1 of 
turns; the common return wire is also useful although it does not pro- 
duce a perfect balance; good results can also be reached by providing 
telephones with differential windings by causing the disturbing wire, 
if accessible, to act directly on the telephone line through an induction 
coil ‘‘reversely on the second winding of the telephone.’’ The disturb- 
ing currents reaching the circuits may sometimes be from sources 
having atlow E. M. F. and in that case a very simple partial remedy 
is to intespose a considerable resistance in the working circuit, but it 
is a useless expedient to insert an induction coil between the receiving 
telephone and the line, which cuts down the working current. 

Reis's Place in Telephony.—The ‘‘Elec., Eng.,’’ June 19, contains an 
article with this title by Prof. Dolbear in which he shows what Reis 
accomplished and how his instrument differed from that of the present 
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day. Reis himself stated that words were reproduced with his instru- 
ment; in order to hold the monopoly of business in this country it was 
necessary to show that Reis did not invent a speaking telephone and to 
accomplish this technical advantage was taken of every available thing; 
inventors were allowed to patent apparatus which embodied what Reis 
showed, although the description and the mode of operation were differ- 
ent; as a proof of this he cites the famous Berliner patent; there is not an 
essential thing in it which was not shown in the Reis device; a change 


in the description of a piece of apparatus does not make a change in the- 


mode of operation; the only thing which makes the transmitter of 
to-day better than that of Reis is the substitution of hard carbon in 
place of platinum; the controversy was not on the apparatus but on 
Reis’ description of the mode of operation; the substitution of carbon 
for platinum was made by Hughes and he gave it to the world; in 1866 
lfr. Yates, of the Dublin University, placed a drop of water between 
the terminals of the Reis apparatus and succeeded in transmitting 
speech perfectly; there were several witnesses of this living when the 
telephone cases were heard, but their testimony was excluded; the 
experiment was not described in print; when the Reis t:ansmitter is 
spoken to gently it transmits speech fairly well; if shunted it shows 
that it has proper microphonic action; this does not make it a commer- 
cial instrument but shows that all arguments against it were wrong; 
although there is no equal of hard carbon, the metal osmium, as also 
silicon and boron, may be used. 


MISCELLANEOUS. 

Okonite,—The I.ond. ‘‘Elec. Rev.,’’ June 14, discusses a recent report 
of Dr. Fleming, on this material. The report purports to give an 
exhaustive series of tests, but is believed to be utterly insufficient to 
prove what it is intended to do; he placed the wire in water for a few 
days and tested it with 200 volts finding an insulation of several thous- 
and megohms per mile; he subjected it to 7,000 volts alternating for 
three minutes, which test it stood perfectly; some tests of the British 
Insulated Wire made for that journal in which the conductor is charged 
and the regular depth of insulation less the breaking-down pressure was 
20,500 volts alternating whereas that for the okonite was 13,000. It does 
not believe a 1eport on this material is complete without a dry-heat test 
and a moist-heat test which it is thought will give a very fair indication 
of the life of the compound; dipping the cables in acids or alkalies 
shows nothing as to the life of the material; a three-minute test with 
a breaking-down voltage is not considered to be sufficient; it is believed 
that testing the material in water cannot possibly prove that it is a good 


cable for outdoor overhead work ; gutta-percha would have given equally * 


good results but it is certainly not good for outdoor and overhead work; 
it believes that the mechanical tests mentioned in the report prove 
nothing. 


Telegraph Service in Central Africa. 


The steamer ‘‘Isle of Dursey,’’ according to the London Electrician, 
has left Glasgow Harbor with 250 miles of telegraph material on 
boaid, weighing ever 400 tons, for use in the extension of the African 
Trans-Continental Company’s line from Blantyre. Southward from 
Blantyre the line has been practically completed, with the exception of 
a short stretch through Portuguese territory which intervenes in the 
district of the Zambesi. This ‘poition will be completed, when 
telegrams will be transmissible from Britain to Blantyre without 
interruption. The projected extension to the north, for which the 
material is taken by the ‘‘Isle of Dursey,’’ will proceed from Blantyre 
by Lake Nyassa to Karonga, and thence to Abereorn, at the southern 
extremity of Lake Tanganyika, from which the line will pass along the 
western side of the waterway. The telegraph posts are lightly made of 
steel, wooden poles being quickly destroyed by the white ants which 
infest the district. 


The Nantasket Beach Electric Railway. 


The first substitution of electric motors for steam locomotives was made 
a few days ago on the Nantasket Beach branch of the New York, New 
Haven & Hartford Railway, and the first experimental runs have proved 
remarkably successful. The line was almost exclusively operated by 
the electric trains on the 30th of June. The Nantasket Beach Railway 
extends from the Old Colony House station as far as the Pemberton 
station, a little beyond Hull, at the extremity of the narrow peninsula, 
oue side of which is known as Nantasket Beach. The length of the 
10ad is 6.91 miles long, and of this there are 4.4 miles of curves’ in 
about 20 curves, the sharpest being one of 10 degrees. The line is 
a'most leve!, the only grade one of about 34 feet to the mile, occurring 
within the first mile out from the Old Colony House station, the name 
of which has been recently changed to Nantasket Beach Junction. The 
tracks are laid in 70-pound rails, 15 feet between the track centres, bal- 
lasted with stone. Each point is provided with a flexible bond of No. 
0000 stranded coppe:, seven inches long, riveted into the flange of the 
rail, Engineering difficulties were, of course, met with. Six thousand 
yards of 1ock ledge were taken out near the Old Colony House station, 
and between Stony Beach and the terminal station at Pembeiton a 
heavy retaining stone wall had to be built on the shore side of the 
track. The height of the wall vaiies from six to twenty-one feet. On 
the sea side of the tiack, a second retaining stone wall, about three- 
quarters of a mile long and varying in height from eight to 15 feet, and 
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in thickness from 10 to 15 feet, has been constructed to take the place 
of atrestle. There are at present 10 stations on the line, but othe: 
stations will be built to allow of stops at about every quarter of a mile. 

The overhead trolley line is carried upon 30-foot Southern pine poles, 
set between the tracks at inte1vals of 60 and 70 feet on the curves and 90 
feet on the straight track. At the cross-overs the posts are 180 feet 
apart, and side posts are used carrying a light iron truss over the track. 
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The top of each pole is fitted with a cast-iron grooved cap, the grooves 
of which carry six bare copper-feeder-cables, each having a cross- 
section of 500,000 circular mils. The poles are set in wooden boxes 
filled with concrete, and are set toward the inside track on curves to 
throw the trolley wire ove1, and thus provide for the angle of the trol- 
ley pole caused by the 4 8 inches elevation of the outer rail. 

The trolley wire has a cross-sectional area of 330,000 citcular mils. 
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feet from the junction station. It is a brick building, erected on a 10ck 
foundation, and has a slate roof on-steel roof trusses. It is 79 x 100 feet 
inside the walls, and is divided by a 24-inch brick partition into engine 
and boiler rooms, each 52 x 79 feet. The power house is provided witha 
traveling crane of 53 feet span, the dividing wall being reduced in thick. 
ness to accommodate this length of span. The boiler room is equipped 


with two batteries of four boilers each, of the horizontal return tubular 


type, each boiler having a nominal rating of 185 hp. The smoke flues 
enter a 115-foot circular brick stack, 13 feet in diameter at the base. 

There are two horizontal tandem-compound Greene engines erected by 
the Providence, (R. I.,) Steam Engine Company. The shafts are 18 
inches in diameter aud carry fly-wheels 18 feet in diameter, each weigh- 
ing 32 tons. The engines can be operated whether non condensing or 
condensing, and ate furnished with automatic safety stops. 

The generators are direct-driven General Electric 10-pole machines, 





VIEW OF GENERATOR. 


having the armature spiders keyed to the engine shafts. Theylare 
wound for a pressure of 600 volts at no load and 700 volts at full load, 
and are tated at 500 kilowatts at 100 revolutions per minute. The fields 
are of cast steel and the armatures are of the iron-clad type. 

The switchboard is placed in front of the eugines, and 1s composed 
of two standard General Electric generator panels set one upon each 
side of a third panel carrying a recording wattmeter which shows the 
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AN EXPRESS TRAIN, 


The lower surface is almost flat, and provides a large contact surface for 
the trolley wheel. This form has been given to the wire to permit of a 
more perfect attachment to the hangers and to prevent the trolley from 
jumping when passing them. A feature of the line construction is the 
system of interlocking switches, by means of which the overhead switch 
is thrown at the same time as the track switch. 

The power house, known as ‘‘Power Station No. 1,’’ is located 5,900 


entire output & the station. Each generator panel carries an automatic 
circuit-breaker and the usual indicating and measuring instruments and 
switches for the power and lighing circuits. From the switchboard the 
cutrent passes along a lead-covered cable, set in a three and a half inch 
drain pipe in concrete, to a junction box at the foot of the nearest pole 
up which it is carried in an iron pipe to the feeders, 

The motor cars are of two types, closed and open, the closed cars 
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being heavy baggage cars; the open cars resemble the familiar city trol- 
ley cars, but have a tier of three continuous steps or foot-boards by 
which admission is gained to the car. The closed cars are 42 feet long 
over all, and are built extra heavy, weighing, when fully equipped, 
over 30 tons each. Two of these will have two motors on one truck, 
while the two othe1s will have four motors, two on each of the two 
trucks. The open cats will have two motors each. The motors used 
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Behind the motorman and just under the hood is an automatic circuit- 
breaker similar in type to that used in the station. The open cars are 
lighted by 18 incandescent lamps, and the baggage cars by six. Each 


motor cat carries a small pilot or cow-catcher beneath the platform. 


Both accommodation and express trains will be run, the express trains 


consisting of a baggage motor-car with open trailers, and the accommo- 
dation facilities being furnished by single motor cars. 


+ 
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ONE OF THE CURVES. 


are G, E,-2,000 machines, especially designed for heavy woik, and are 
similar to those in use on the Metropolitan Elevated Railway in Chi- 
cago, each “motor giving 2,000 pounds horizontal drawbar pull through 
a 33-inch wheel.  Series-parallel controllers are used which are 
provided with magnetic blow-outs. The resistances are suspended 
beneath the car. Two controllers are on each car. Immediately 
to the left of the controller is the air-brake handle. The compressed 


The tests made on this line are of considerable interest. The fitst 
demonstrated that the motor car, alone or with a small load, could run 
ata higher speed than that attained by ordinary express locomotives, and 
maintain the speed without difficulty and without apparent effort. This 
test gave rise to some exaggerated newspaper comments in which the 
reporter gave free rein toa vivid imagination. Subsequent tests were 
made with the motor-car as a freight hauler and 15 heavily-loaded 





A¥ BAGGAGE 


air for the brakes and whistle is furnished by an oscill#ing-cylinder 
air-compressor operated by an electric motor, the niotor being 
controlled by a special automatic rheostat which regulates its action in 
accoidance with the pressure in the tanks. A magnetic cut-out is also 
provided for the air-compressor motor. In the case of the closed cars the 
air pump is set just within the door; in the*opeu cars it stands on the 
platform to the extreme left of the motorman, 


MorTor-Car. . bi 


freight cars were easily moved and carried along the line at a high rate 
of speed. So far everything was satisfactory. The crucial test was made 
on June 27, when, under Division Superintendent J. C. Sanborn’s care, 
nearly all.the division superintendents and engineers of the New York, 
New Haven & Hartford Railway, together with a few newspaper men, 
were taken over the line. A special train of two passenger cars was 
made up and hauled as far as Nantasket Beach Junction by a steam 
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Jury 6, 1895. 


locomotive, which was uncoupled at this point and its place taken by 
one of the double-motor baggage cars. The train moved off in the direc- 
tion of the power house without jerking on the couplings and consider- 
ably more smvothly than would have been the case with a steam engine. 
At the power house, the party was shown everything by Col. Heft, and 
by this time Mr. J. C. Sanborn’s surprise was ready. A call brought 
the guests to the windows of the power house in time to see a long 
train, consisting of a motor car witb about 30 loaded gravel cars and a 
brakeman’s van, go flying by at the rate of 40 miles an bour in the 
direction of Nantasket Beach. 

After the inspection of the power house station the company re-em- 
barked and Col. Heft stationed himself at the controller. The gong 
clanged, and the whistle shrieked, and ina few moments the tain of 
three cars swept by at 40 miles an hour ina 
blinding rain-storm toward Pemberton sta- 
tion, where a collation was served. On the 
return journey Col. Heft threw over the 
handle of the controller when the train came 
to the straight stretches, and the motors re- 
sponded in a quiet, effective way, sending 
the train whirling along down the wet track 
at a speed of about 50 miles an hour. The 
line was opened for regular passenge: traffic 
with the electric cars on Sunday, June 30. 


Steam Packing. 


The spiral packing of which a length is 
shown in the accompanying illustration, 
is manufactured by the Peerless Rubber 
Manufacturing Company, 16 Warren Street, 
New York, and known under the name of 
the ‘‘Peerless’’ spiral piston rod packing. 
It consists of a red rubber core, surround- 
ed by layers of soft, loosely-woven duck 
thoroughly impregnated with the best grade 
of floated plumbago, absolutely free of grit 
or acid. The packing is made to withstand 
the highest pressure used and to tightly pack 
any rod, even though it be badly scored or cor- 
roded. The packing will not barden under any degree of heat, and its 
steam-tight qualities will he mote apparent when it is considered that 
where it is used a piston rod gland may be set up by the fingers alone, 
the use of -a,wrench not being required to make the packing steam- 
tight, 


ERtess “a 
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Perfected Circuit Breaker. 


The automatic circuit-breaker berewith illustrated is a new and 
mproved edition, of |the,;Sweet, limit switch, so well known to the trade. 





BREAKER. 


AUTOMATIC CIRCUIT 


and is manufactured ‘by the Automatic Circuit Breaker Company, of 
Newaygo, Mich., a new concern which has succeeded to the business of 
the Sweet Electric & Manufacturing Company, of Grand Rapids, Mich. 
The new device is very compactly constructed and handsomely finished, 
being mounted on a polished marble base 8 by 11 inches in size. It is 
claimed to be so sensitive that a 5-ampere fuse in series with a 50- 
ampete circuit-breaker will pass a sudden rush of current long enough 
for the latter to operate, the fuse remaining intact. And yet the trip is 


normally locked so effectually that it cannot be jarred open by any 
‘ordinary vibration or shock, which feature gives the device special value 
for electric car and marine service. 





THE ELECTRICAL WORLD. 





Lenox Avenue Electric Conduit Railway. 


The Lenox Avenue electric conduit railway will shortly be connected 
to the cable system of the Metropolitan Traction Company of New York, 
and the public will then be able to travel from the Battery to 146th Street 
with one transfer, from the cable car to the electric cat, at West 108th 
Street. The conduit railway has now been in opetation experimentally 
for the last month, and the results have fully justified the predictions 
of those who installed the system. The introduction of this system upon 
the surface lines of New York is the result of the determination of the 
Metropolitan Traction Company to give to New York a satisfactory 
electrical system of propulsion which would not be the subject of that 
peculiar popular prejudice which has acted to deba: it from the advan- 





Fic 1.—INSULATOR SUSPENSION. 


tages of the overhead trolley system. Consideration of the question 
resulted in the selection of a conduit system designed and manufactured 
by the General Electric Company, and the long stretch of road on Lenox 
Avenue was chosen for the experiment. 

In formulating the project the Traction Company proceeded upon the 
most consetvative lines. The plan, therefore, contemplated the con- 
struction of the line as if for a cable road, in order that, should the 
electrical system prove unsuccessful, the electrical portion could be 
abandoned and the cables and pulleys of a cable system be introduced 
into the conduit without loss of time and at comparatively small 
expense. 

The Lenox Avenue line is a double-tracked road, starting at the car 
house at 146th Street and running directly south to 116th Street into 








FIG. 2.—-PEDESTAL SUPPORT. 


which it turns and proceeds as fat west as Manhattan Avenue. It tuins 
here aud extends as far south as 108th Street, along which it is caried 
to the junction of that street and Columbus Avenue. 

The power house is a temporary frame structure with a sheathing of 
corrugated sheet iron, located on 146th Street a few yards west of Lenox 
Avenue, Steam is supplied from two Babcock & Wilcox water tube 
boilers, arranged in one battery. Each has a rated capacity of 250 hp, 
furnishing steam at 120 pounds. ‘The two 650-hp engines are horizontal 
cross-compound Allis-Corliss machines, which during the experimental 
trips will run non-condensing. All the steam piping is placed beneath 
the floor of the engine room. Toeach of the engines is coupled a 
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General Electric 400-kw genetator of standard construction, but wound 
for 350 volts, instead of 500 volts. The machines are placed between 
the high and low pressure sides of the engines. 

From the generators the cables run beneath the switchboard toa subway 
under the sidewalk on 146th Street, extending as fat as Lenox Avenue, 
where they are introduced into the five-inch iron 
pipes running parallel with the conduit. For the 
present the line will be operated directly from 
the power: house, but the feed wires will probably 
be placed in the pipes and will be tapped into 
the conductor at the necessary points. This line 
wilitben be divided up into sections, and its 
general operation will be thereby greatly facili- 
tated. 

The construction of the underground contact 
system is extremely simple. The contact plow 
suspended from the car truck passes through the 
slot in the centre of fhe track and presses against 
the flat surfaces of two iron conductors running 
the entire length of the conduit. These conductors 
are placed each three inches on each side away 
from the centre of the slot to escape the effects of 
any drip which would otherwise reach them, and 
ate uf channel iron four inches deep and 30 feet 
long. They are suspended from the ceiling of 
the conduit by means of insulators devised for the 
puipose, and are at a depth of 13 inches below 
the conduit slot. Each conductor is sufficiently 
tigid to require suspension at the ends and centres 
only, and the ends being located in the man- 
holes and hand holes being placed at the cen- 
tres, inspection and repair are rende1ed com- 
paratively easy. The conductors are bonded to 
Fic. 3.—UNDER- each other by stranded copper wire securely 

GROUND CONTACT riveted into the web of the metal. 
SHOE OR PLOw. A modification of this system of suspension 
of the conductors is introduced for a length of 
about 100 yards of single track on 116th Street between 
Lenox ard Seventh Avenues. This is known as the pedestal 
method of support. At the manholes the conductors are supported by 
soapstone pillars, instead of suspended {from insulators attached to the 
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holes, in order that any section of the line may be cut out in case of 
trouble or accident. At the track switches each conductor is provided 
with a flaring nose to facilitate the entrance of the plow into the con- 
ductors. The manholes in which the insilators are placed are 4 feet 4 
inches in depth, 4 feet in length, and 14 feet 5% inches in width, that 
is, the entire distance of the two tracks. They are constructed of brick 
with 8-inch walls that rest on concrete foundations. The floorsare laid 
with six inches of concrete and are provided with drains for carrying 
off water. With this provision for drainage no trouble from water in 
the conduit will, it is believed, be experienced. The conduit was built 
along the grade of the street, but with sufficient pitch to permit any 
water flowing into the conduit to find its way into the manholes, located 
every 30 feet, and from thence into the sewers. 

The current does not return by means of the rails, but each conductor 
forms one side of the working circuit, and the current is fed into the 
positive conductor and returns over the other or negative conductor. 
The current mereiy 1ises on one side of the plow, passes through the 
controllers into the motors, and after performing its duty returns by the 
other side to the opposite or negative conductor. 

The plow or traveling contact arrangement consists of two pieces of 
iron, one on each side, supported on spring leaves which cause them 
to press outwardly against the two conductors. The plow is suspended 
from a longitudinal bar bolted to cross-beams set upon the track, and is 
constructed of two sheets of steel laid each one upon a plate of fibre. 
The two sheets of fibre are then brought together enclosing strip copper 
conductors connected at the top to the motor cables, and atthe bottom 
riveted to two other pieces of sheet steel. These run on each side of 
the plow and serve as supports for the hinges which carry the sliding 
contact pieces. A heavy sheet of fibre continues downward and serves 
to separate these contacts. The motors employed are the standard 
General Electric 800 machives, controlled by K controllers. 

It is stated that in case the operation of the electric conduit system 
proves successful, the power will be increased by the. addition of three 
direct-connected units of 1,500 hp each, making the total capacity of 
the station 5,000 hp. In that event the present temporary structure will 
be replaced by a handsome brick building for a power plant, car house 
and repair shops. It will be built on the west side of Lenox Avenue, 
on which it will extend 200 feet, and its depth will be 550 feet. It will 
be two stories in height, constructed of a steel skeleton enclosing brick 
walls and will be fi:eproof. The car house will have a capacity for 
about 350 cats. The offices of the receivers and starters, as well as the 





FIG. 4.—INTERIOR OF STATION. 


ceiling of the conduit. The channel bar conductors in this case are five 
inches deep, and ate set 12 inches below the slot. The soapstone pillars 
are provided with iron caps furnished with brackets to which the con- 
ductots are bolted, and continuous connection is secured by means of a 
bond of flat copper strips riveted to the webs. The soapstone blocks 
are set in iron bases erected in the manholes. 

Every twelfth manhole is connected with the power house by tele- 
phone. Quick-break switches are located at intervals in these man- 





waiting room for conductors and motormen, will be located at the corner 
of 146th Street. The car house will be provided with two large eleva- 
tors, which will be operated by electricity. Ample provision bas been 
made on the ground floor for repair shops and 10oms for the engineers 
and firemen. ‘The superintendent’s office and a large reading room for 
the employees will be arranged on the second floor, In the tower on 
the third floor accommodations will be provided for the electricians of 
the station. 
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Sinancial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


NEw YorRE, June 29, 1895 

AMERICAN BELL opened rather weak on Monday as compared with its 
aspect last week, and reacted steadily to the close. At a special meeting of 
the stockholders cn Wednesday it was voted to increase the capital stock f om 
$20,500,000 to $21,500,000 by the issuance of 10,000 additional shares. The instru- 
ment statement of the company shows the net output for the month ended June 
20 to be 9,328 instruments as compared with 2,810 for the corresponding month 
last year. : . 

GENERAL ELECTRIC showed bullish tendencies during the first half of the 
week. working up to 37 on Wednesday, but it reacted from then to the close in 
sympathy with the general downward movement in the industrial stocks. 
Nothing bas so far been done toward equipping the Manhattan lines, and the 
General Electric officials express the opinion that they will at least be given a 
chance at the contract if one is made, and feel a reasonable certainty of doing 
the work, the hopes being based upon the successful operation of the Chicago 
Elevated road and the encouraging opening of the Nautasket Beach branch of 
the N. Y..N.H & H.R. R. 


BALTIMORE TRACTION continues fairly strong but has been somewhat 
affected by rumors of consolidation with the Citw & Suburban system. which 
have brought.out strong protest from large holders of the Traction stocks who 
argue that the company was never in so good and indeperdent a position as 
now and who therefore object to any course other than a conscientious develop- 
ment of the system as now coustituted before consummating additional obliga- 
tions. 








ELECTRICAL STOCKS. 
Par. Bid. Asked 


Chicago Edison Company . an Gal ek Sea 100 120 125 





Edison Electric Ill., New i es ane wwe a 100 993, 101% 
” NS: nea 6. 6 oe 0 162 alee 100 6 108 
"” nd * ME sé ae 6.6 0.8 o 8a Oe 100 129 130 
* ee s Philadelphia . fea ee ee 100 we 115 
Edison Ore Milling ...... a er ie “eel oat oe 100 13 15 
Electric Storage Co., Philadelphia. ce ene oe aa 100 29 30 
Ce SRR Soa 6 ae alee O56 46 88 . 100 3534 35% 
General Electric, ‘pref. ated eos) 66 ss % 100 be 65 
Westinghouse Consolidated, mae Setter els gE 50 a 35 
Se ge 50 52% 
BONDS. 
Edison Electric Ill, New York .........-2eee6 100 105% 105% 
Edison Electric Light ON 5 6.6 > a 0 -o oak 100 75 85 
General Electric Sn 4 0.6.4.6 of 6.00 «\» 8 100 ne 90% 
TELEGRAPH AND TELEPHONE. 
fAmerican Bell Telephone......... ea a 100 195 196 
American District —— . Ska ae Rae 100 30 40 
American Telegraph & Cable ........0ccccce8 100 94 +“ 
Central & South American Telegraph......... 100 117 120 
CE aes So eS “a lag eh a, 40 06 ons 100 159 ae 
a. “ors 2 «seine. 66 © 0s 6 oo & ‘ 100 5754 58 
ee | OL os ie o's © 1a 0s 0 08.8 ss 100 105 7 
New England Telephone. ........+e0e-.% pia ats 100 ee 75 
New York & New peaey ‘Telephone . saris ae ik hale te 100 103 105 
Postal Telegraph-Cable....... ¥a @oiviaees 100 63% mf 
Western Union Telegraph ...... ae Atala ate 100 91 9116 
ELECTRIC TRACTION STOCKS. 
Relea FeAGts 5 ix jo 4.0 0. 0 Ho 010. 6 6640 * RS 25 2054 20% 
Binghamton RR. com..........-. oman a eae 100 100 
Brooklym Traction...... 6... s+ eee eee eens 100 16% 18 
WMGEsS isd Kieren. Be SOSA Gls 100 ee 53 
Smee a ot So. sg gk 5 2s ee . * bed 100 86 90 
Ce Us 5 oo a gl & 6 © ees 8 eee 100 68 70 
Cleveland mectste ST Be hot or Oo ee Bie eae ork 100 59 60 
EE cn Ge 6 6 wile a aahe ¢ orek = 100 305 315 
SE ang so oat «0.6 «0: 00.4.0 40.00 6 100 4814 os 
Consolidated Traction eee, ee 6 oa ae ay Ge = 26 30 
tHlectric Traction, Philadelphia... ........... 50 734% T4Y 
ee | ee ee a aa te 6 elle Oru 34 ele ® a 100 59 60 
MENGES 8, od tc 0d 0 i 0's 6 8 e e* 100 ll 11% 
Loulsville St. Ry. — et aie at be BES df iad ee Shae 100 37 39 
” ues ee a ee ee a ee 100 87 887 
New Orleans Traction... ....... ean Nal ae ay at cm cdiee 100 24 2 
* aad | pues We Veit at ae eiey one fae 100 69 71 
North "Shore Traction.. Deer ti kenalia 6 ates oo ko 100 4% 37 
aan ais aaa, bua ‘ 100 s+ 88 
People’s Traction $a} pd tao kon ee © SOP ry 25 61% 62 
Philadelphia Traction catin Grebe ete Sele aes a a 50 82 8344 
Rochester St. Ry > Pa ae ee wk) ot oes oa 38 es 
Union i > eee POT ae ae 100 112 115 
West End, Boston........ ater br ele ta acs 100 m1y 72 
pref oe eee ae eee oe eee eT 100 ‘a 92 
Worcester traction. wiht eee teun a Dhaene ala ba a ate 100 18 20 
* pref. wk sta as 6 oe ek eR 100 86 90 
BONDS 
Duliein 06. Ee, eh oom Te. so 4 0 0's % ck ave ee O18 100 106 108 
*Binghamton Railroad Co. 58........ 6 eich cig um 100 99 100 
, *Columbus St. Ry. Ist 5s. . Sok Mk etn a 6 6 boo 100 104 or 
Rochester St. Ry. Ist. 58.9... 1. ee wo os 100 95 7 
*Union Ry. lst. mtge 6s. .... en ere ee 100 105 108 
*Westchester Electric 1st. mtge. i ca picemppairle cae 100 98 101 
* With accrued interest. 
+ Ex-Div. 


} Fx-rigbts. 





ELECTRIC STORAGE BATTERY remained unchanged and inactive until 
yesterday when 18,000 general shares of its stock were sold at auction in the 
closing up of the Electrical Accumulator Company's aflairs, the whole block 
being bought in by one bidder for $335,180. The fact that the syndicate repre- 
sented by this bidder considered the big block worth so much had a favorable 
effect upen the stock on the Philadelphia floor. 





Special Correspondence. 





N EW York NOTES. 


” OFFICE ¢ OF THE ELECTRICAL WORLD, } 
253 BROADWAY, NEW YorK, July 1, 1895. { 


THE ELECTRICAL ACCUMULATOR COMPANY was finally relegated to the 
past on last Thursday, when the assets were sold at auction by order of the 
court. The principal assets were Electro-Dyvamic and Electric Storage Battery 
Company stock, which were bid in by L. F. Potts, representing a syndicate 
interested in all three of the companies. 


BROOKLYN TROLLEY SUIT.—The first steps to test the trolley speed ordi- 
nance passed by the Brooklyn Board of Aldermen were taken last week by suits 
which were brought by Assistant Corporation Counsel Angel against the Brook- 
lyn Heights Railway Company, the Atla: tic Avenue Railway Company and the 
Brooklyn City and Newtown & De Kalb Avenue Railway Company. The com- 
panies are charged with violating the trolley speed ordinance, to which is 
attached a penalty uf $25 for each offence. 


THE TELEPHONE WAR on Long Island is becoming interesting. A com- 
pany was organized to build and operate a line between Riverhead and Orient, 
and the N. Y. & N. J. Telephone Company promptly devised a scheme by which 
to absorb the new concern and to that end secured the co-operation of some of 
the stockholders in the new company by promising them places, and but for the 
prompt and energetic fighting of a few of the other stockholders the absorp- 
tion would have been comsummated. A meeting is appointed for to-day to 
decide whether or not to sell out or hold on tothe apparently attractive enter- 
prise, and Charles Gri‘fing has been securing options on all the stock in the 
market with a view to out-voting those who wish to sell out. 


THE STATE ELECTRIC LIGHT COMPANY'S FRANCHISE.—The franchise 
of the State Electric Light Company, Brooklyn, expires to-day because of the 
company’s failure to bury its wires and construct two miles of conduit as it had 
agreed to do. President Cochbeu has several times asked permission to string 
overhead wires temporarily. as the other companies do, but has never obtained 
it. There was a rumor around the City Hall last week to the effect that the 
Board of Aldermen adjourned when they did in order to avoid the introduction 
of a resolution to extend the time of the State Electric Company, this action 
being ascribed to the resentment by the aldermen of President Cocheu’s state- 
ment that a lobbyist had offered to sell him the votes of some of the aldermen. 


WATER PIPES AND ELECTROLYSIS.—President Plympton, of the subway 
commission, reported to Mayor. Schieren last Tuesday that serious injury is 
being done to the city water mains by electrolysis due to railway leakage cur- 
rents. The commission had surveys made of the affected areas and the trouble 
was stopped along on one of the roads by the attachment at frequent intervals 
of an electrical connection between the pipes and the rails, but the proposal of 
the trolley companies to apply this remedy at other places was met by the 
refusal of the city works commissioner to grant the necessary permits on the 
ground that the giving of his official sanction to the proposed plan of pievent- 
ing the electrolytic action would jeopardize any claim of the city for damages 
which might be made against the trolley companies in the event that this 
method should prove insufficient in the future. This would indicate that the 
railway companies will be forced to provide some means for the return con- 
ductor other than bonded rails. 


CONSOLIDATION.—Rumors have been current for some time regarding the 
consolidation of the interests of the Brooklyn Electric Manufacturing Company 
and the Solar Arc Lamp Company and papers recently filed with the Secretary 
of State show that these rumors were not unfounded. A syndicate has been 
formed which has secured the controlling interest of the two companies and the 
consolidation has been effected under the style of the Solar Electric Company. 
The syndicate is composed of Hewitt Boice, Senator Jacob Rice, Andrew R. 
Baird and Samuel O'Connor. The officers of the new company for the ensuing 
year are Hewitt Boice, president; Andrew R. Baird, vice president; Geo. A. 
Muller, secretary; St. Louis Wintver, general manager, and Samuel O'Connor, 
treasurer. Mr. Boice is widely known as the head of the Blue Stone Associa- 
tion and is identified with many of the railway and banking interests of New 
York. Mr. Baird is one of the most prominent men in Brooklyn, and connected 
with many of its business institutions. Senator Rice holds extensive shipping 
interests in New York and Mr O'Connor is a well-known coptractor. The 
Solar Electric Company has secured fine offices and showroom accommodations 
in the Vernon Building, 65-67 Duane Stieet, New York, with a shop occupying 
the rear building on Pearl Street. With the prestige gained through the exten- 
sive interests of the officers of the company, and the fortunate acquisition of 
Messrs, Muller and Wintner as active managers of the new “concern, the new 
concern is in an unusually favorable position for doing an extensive and success- 
ful business. 





New ENGLAND NOTEs. 


Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., June 29, 1895. 

ALTON D. ADAMS, Boston, Mass., who is making a specialty of designing 
electsical machinery for manufacturers and particularly for all cases where 
exacting conditions are to be met, reports a growing business, indicating that 
the advantages of special machinery for special purposes are appreciated. 


PARTNERSHIP DISSOLVED.—The partnership heretofore existing between 
William A. Russell, of Lawrence, Mass., and G. F. Evans, of Newton, Mass., 
trading under the name of the Evans Friction Cone Company. has been dis- 
solved, G. F. Evans purchasing the entire business, which he will carry on 
under the old name at the same address, 85 Water Street, Boston, Mass. 


MR. HENRY SACHS, heretofore known to the electrical fraternity under the 
name of Kaliske, has resigned his position as manager of the Beacon Vacuum 
Pump & Electrical Company, of Boston. Mr. Sachs was'some time ago author- 
ized by the City Court of Boston to assume his original family name, as has 
been recently done by other members of his family in New York. His address 
for the present will be 21 Harcourt Street, Boston. 
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CANADIAN NOTEs. 


ToRONTO, Can., June 28, 1895. 
ST. JOHN, N. B.—Contract for the construction of theSt. Steven & Milltown 
Railway has not as yet been let. 


OTTAWA, CANADA.—The Railway Committee has granted a charter to the 
James Bay Railway Comrany to construct a line from Parry Sound, Ontario, 
or from a point on the line of the Canadian Pacific Railway, between Sudbury 
Junction and North Bay, to James Bay. 


MONTREAL, CANADA,.—An electric railway is planned to run through many 
of the country parishes of said province. Directors, General Rielley, United 
States Consul at Ottawa; James Fowler, United States Consul at Charlton Place, 
and Thomas Henry, Canadian agent of the Northern Pacific. The Incline Rail- 
way Company will apply to the City Council for permission to build an elec- 
tric railway across the summit of the mountain to the two cemeteries. The 
Stadacone Water, Light & Power Company has applied to the governor- 
general tor a franchise to do business throughout Canada, with headquarters 
in Montreal. 


ENGLISH NOTEs. 


(From Our Own Correspondent.) 
LONDON, June 22, 1895, 


ARMORED CABLES.—In view of the recent gas explosions, it is somewhat 
difficult to understand why any of our London local authorities should be 
unable to see their wavy to sanction the use of armored cables, which one would 
have thought are more likely to lend themselves to the mitigation of gas explo- 
sions than any other form. The Kensington Vestry, however, bas recently 
refused to allow the Netting Hill Electric Lighting Company to use armored 
cables, curtly stating that it is unable to sanction their use. 


THE ELECTRIC LIGHTING OF THE SIDE STREETS OF THE CITY OF 
LONDON.—Although the main streeis of the City of London have for some time 
past now been lighted entirely by arc lamps, no progress whatever has been 
made with the lighting of the numerous side streets and alleys which form such 
a chatacteristic and extensive feature of the city. The warghouses on either 
side of these thorougbfares are so high and the thoroughfares themselves so 
narrow, that lighting by means of ordinary arc lamps is practically out of the 
question, even if the lamps be suspended from light steel arches resting against 
the walls on either side. At the instance of their electrical inspector, the city 
authorities now propose to inuugurate experiments with various electric lights, 
with a view to settling upon a general plan for the lighting of the side streets 
of the city. Sunbeam incandescent and alternating-curient arc lamps will be 
tried, 


LOCOMOTIVES ON HIGHWAYS.—A few nights ago a bill was brough® into 
the House of Commons to amend the law with respect to the use of locomotives 
on highways. The bill only contained one clause and its object is to exempt 
carriages propelled by other than horse power from the regulations of the 
Locomotive Act. The use of such carriages is practically prohibited in this 
country, it being necessary that every such vehicle should be in charge of at 
least three persons, one walking in front, one behind and one driving; the 
vehicles, moreover, are not allowed to proceed at a greater rate than four miles 
an hour in the country and two miles an hour in the town, and the owner of 
every such means of conveyance has to take out a £10 license. The introducer 
of the bill said that members who had recently visited Paris, had no doubt 
observed that there were in that city a not inconsiderable number of carriages 
propelled by petroleum, gasoline, steam and electricity, and he hoped that 
there would be no difficulty in passing the short act he had brought in to make 
possible the use of such vehicles in England. 


General Jews. 


NEW INCORPORATIONS. 


THE SCHUYLKILL TELEPHONE COMPANY, Ashland, Pa.. bus been incor- 
porated by Wm A. Marr and others. The capital stock is $25,000. 


THE TOPEKA ELECTRIC RAILWAY COMPANY, Topeka. Kan., has been 
incorporated to build an electric railway between Topeka and Rossville, 
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THE MICHIGAN CITY & LA PORTE STREET RAILWAY COMPANY, La 
Porte, Ind., has been incorporated by H. B. Tuthill and others. The capital 
stock is $25,C00. 


THE INTERURBAN RAPID TRANSIT COMPANY, Tiffin, O., capital stock 
$250,000, has been incorporated by Mescheck Frost, Amandus Betts, Norman 
McCarty and others. 


THE PORTLAND LIGHT & POWEK COMPANY has been incorporated by 
William E. Brevoort, Chas. E. Bascombe and Samuel S. Campbell, with a 
capital stock of $100,000. 


THE AMERICAN CONSTRUCTION & IMPROVEMENT COMPABY, Camden, 
N. J., capital stock $100,000, has been formed to construct and repair railways, 
gas and electric works, etc. 


THE ADAMS POWER COMPANY. Adams, Vt., capital stock $250,000. has been 
incorporated to conduct a power station. Chas. A. Howland is president and 
W. H. Wellington, treasurer. 

THE NORTHERN ELECTRIC COMPANY, Norwalk, O., capital stock $25,000, 
has been incorporated by Geo. P. Jones, Parks Foster, Mayne C. Foster, Burton 
P. Foster and John W. Foster. 

THE DALLAS RAPID TRANSIT & TERMINAL COMPANY, Dallas, Tex.. 
has been organized by B. S. Wathen, A. Ff. Hardie and others to build an elec- 
tric road in the city and vicinity. 

THE PEOPLES’ LIGHT, HEAT & POWER COMPANY, Denver, Col., capi- 
tal stock $100,000, has been incorporated by William H. Brevoort, Charles F. 
Lacombe and Samuel E. Campbell. 

THE STADACONA WATER. LIGHT & POWER -COMPANY, Montreal, 
Canada, capital stock $200,000, has been formed by Louis H. Tache, Jos. O. C. 
Mignault, Ernest Belanger and others. 

THE HALL ELECTRIC POWER & REDUCTION COMPANY, Des Moines, 
Ia., has been incorporated by Robert H. Laird and Truman Miles Hall, both of 
New York. ‘The capital stock is said to be $500,000. 


THE WOLVERINE ELECTRIC COMPANY. Detroit. Mich., has been organ- 
ized by Chas. E. Scott. H. S. Marks, Hiram Marks and George A. Brooks, all 
of Piqua, O. ' The capital stock is reported as being $10,000. 


THE IDAHO SPRINGS & BELLEVUE MOUNTAIN TRAMWAY COMPANY 
has been incorporated with a capital stock of $60,000. The inco1porators are 
James W. Swem, Milo M. Slater, Jas. A. McClurg and Kd. F. Lachner. 


THE WALL STREET ELECTRIC NEWS AGENCY, New York, has been 
incorporated by F. W. Keutgen, R. J. Welch and O. B. Goldsmith, of Brooklyn, 
to collect and transmit news, etc., by machines. The capital stock is $50,000. 


THE BISSELL,. DODGE & ERNER COMPANY, Toledo, O.. capital stock 
$25,000, has been incorporated by Frederick Bissell, Frederick H. Dodge, John 
A. Erner, A. W. Scott and G. G. Kelp, to manufacture electrical and uther 
machinery. 


THE COMMERCIAL TELEPHONE COMPANY, San Francisco, Cal., capital 
stock $100,000, has been organized by E. R. Smith, A. L. Stetson, J. W. Butler, 
J. D. Johnston and S$, T. Lunt. It is proposed to build a line a hundred miles 
in length. 


THE ATCHISON RAILWAY, LIGHT & POWER COMPANY, capital stock 
$200.000. has been formed to build an electric street railway and to supply light 
and power. Those interested are James W. Orr, R. B. Morris, E. C. Post and 
R. L. Pease. 


THE MARION WATER COMPANY. Portland, Me., has been formed with C. 
C. Chapman as president and C. J. Chapman, treasurer. The object of the 
company is to operate electric. gas and water works. The capital stock is 
reported at $250,000. 


THE JACOBSON BLOSSER FLECTrRIC COMPANY, Portland, Me., has been 
formed by L. Lestor McLean and Ed. B. Jackson, of Boston, and Alfred Pinal, 
of Quincy, Mass. to manufacture and deal in all kinds of tools and machines. 
The capital stock is $200,000. 


THE SOUTHERN ELECfRIC DEVELOPMENT COMPANY, Atlanta, Ga, 
has been incorporated by Robert Robinson, Robert F. Shedden and J. H. 
Gilbert, with a capital stock of $10,000, for the purpose of dealing in and manu- 
facturing electrical appliances. 


THE NORTH TRUMBULL RAPID TRANSIT COMPANY, North Trumbull, 
O., has been organized for the purpose of building an electric railway for pas- 
senger and freight traffic from Kinsman to Mesopotamia, where it will connect 
with a projected line to Cleveland. 


THE BADTS MULTIPHASE ELECTRIC RAILWAY COMPANY. of Chicago, 
Ill., has been organized by Wm. A. Aylsworth, Jas. C. Essick and Adolph Gray. 
The capital stock is reported as $1,000,000 and the object is to promote, -build, 
buy and sell electric railways, etc. 


THE CASCADE ELECTRIC LIGHT & POWER COMPANY, capital stock, 
€7.000, has been incorporated at Cascade, Iowa, to erect and equip a plant for 
electric power and light. Incorporators, D, M. Finley, L. P. Freeman, Jas. A 
Hayes, Jas. W. Beatty and H. L. Dehner. 


THE ELECTRICAL DIRECTORY COMPANY, Augusta, Me., has been 
organized by F. E. Sanborn. Portland; E. H. Peabody, Boston, and W. S. Bald- 
win and J. Wade, of Augusta, to operate city directories, electrical and railway 
time tables. The capital stock is $100,000. 


THE McKEESPORT & PORT VUE PASSENGER RAILWAY COMPANY, 
capital stock $18,000, has been incorporated at McKeesport, Pa., to construct and 
operate an electric railway at McKeesport. Promoters, R. T. Carothers, T. D. 
>ardner and J. W. Allig, McKeesport, Pa. 


THE SPRINGFIELD TRACTION COMPANY, Springfieid, Mo., capital stock 
$400 000, has been incorporated to build street railways. The promoters are S. 
W. Fordyce, Geo. W. Parker, Moses Rumsey, R. C. Kerens, St. Louis; C. B. 
McAfee, and J. F. G. Bentley, Springfield, Mo. 

THE PEOPLE’S MUTUAL TELEPHONE COMPANY, San Francisco, capital 
stock $5,000,000, has been incorporated. The promoters are Jas. L. Crittenden, 
Oakland; Robt. A. Freidrich, Alameda, and John T. McCrosson, Wm. H. Chap- 
man and Reuben Tucker, of San Francisco, Cal. 
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THE NORTH AMERICAN POWER, LIGHT & TRACTION COMPANY, 
Beatrice, Neb., has been formed by ex-Senator A. S. Paddock, F. A. Paddock, 
and E. Murphy, of Omaha; M. Stein, of New York and R. S, Forbes, of Wasbh- 
ington. The capital stock is said to be $1. 000,000. 


THE C. J. FIELD COMPANY. New York, has been formed by Cornelius J. 
Field, of Brooklyn; Frank Bourne, of Mt. Vernov, and John W. Gilmore, of 
New York, to conduct an electrical and mechanical consulting engineering 
business. The capital stock is reported as $4,000, 


THE SANDSTONE SUPPLY COMPANY, Sandstone, Minn., capital stock 
$25 000, has been formed by Clarkson Lindley, E. C. Cooke and G. W. Bestor, 
of Minneapolis; John Farrington, of St. Paul; and F. L. Olunce, of Sandstone, 
fur the purpose of supplying light, power and water. 


THE ELECTRIC PROTECTION COMPANY, Dallas, Tex., capital stock 
$£0,000. has been formed to manufacture and sell electrical or other devices for 
the protection of vaults, safes, etc. Among those interested are Charles Gold- 
stein, Henry Hirsch and W. H. Carrington, all of Dallas. 


THE HAMBURG & PORTLAND TELEPHONE COMPANY, Hamburg, Ark , 
incorporated to construct a line from Hamburg to Portland, a distance of nearly 
25 miles; the capital stock is $3,000. J. D. Pugh, Charles M. Woodward, J. H. 
Pryor, T. R. Pugh and T. B. Savage are the incorporators. 


THER FAWKES ELECTRIC MANUFACTURING COMPANY, Denver. Colo., 
capital stock $60,000, has been formed to manufacture and dealin electrical 
machinery, etc., upder patent rights. Among those interested are Geo P. 
Blair, Sydney Williams, and John R. Smith, all of Denver. 


THE FORMAN TELEPHONE COMPANY, Forman, N. D., has been formed. 
W W., Bradley is president; James Anderson, vice-president; A. N Carlblom, 
secretary, and A. M. Grover, treasurer. The company has already over 75 miles 
of wire in operation, having just completed a line to Lisbon. 


THE PORTLAND SUBURBAN RAILWAY COMPANY, Portland, Ore., capital 
stock $2,500,000, has been incorporated to operate a city and suburban railway 
to be operated electrically or otherwise, etc. Jas. M. Lively, Ezra D. Baker, 
Portland, Ore., and L. D. Lively, of Athens, Ore., are interested. 


THE WASHINGTON & TYLER ELECTRIC LIGHT & POWER COMPANY, 
Washington, Pa., capital stock $10,000, has been incorporated by Arthur Ken- 
nedy and Francis J. Torrence, Allegheny; Thomas Hutchinson, Pittsburg, and 
John N. Murdock and John W. Vester, Washington, are interested. 


THE HARRISBURG TRACTION COMPANY has been incorporated at Harris- 
burg, Pa., with a capital stock of $1.500, to construct and operate motors and 
cables for supplying motive power to passenger railways, etc. 
ators are J. M. Cameron, C. L. Brinser and Geo. W. Reily, Harrisburg, Pa. 


THE PITTSBURG, ARLINGTON HEIGHTS & ST. CLAIR STREET RAIL- 
WAY COMPANY, Pittsburg, Pa.. capital stock $21.000. has been formed to build 
a street railway. Those interested are C. E. Owens, 63 Arlington Avenue; Pat- 
rick Ridge, 4,006 Forbes Street; Michael Ridge, 4,006 Forbes Street, Pittsburg. Pa. 


THE ALBANY DISTRICT TELEGRAPH COMPANY. Albany. N. Y , has been 
incorporated; the capital stock is $20,000, and the purpose is to construct and 
maintain telephone and telegraph lines between Albany and Troy. The 
directors are Selden E. Marvin, D. Cady Herrick, Jas. H. Manning and Henry 
E. Hawley. 


THE CONSUMERS' LIGHT & POWEK COMPANY, Spokane. Wash., has 
been incorporated by W. R. Newport, A. D. Hopper, J. W. Binkey, M. J. Wal- 
ler and others to build, own and operate power machinery, etc , for the gener- 
ation and transmission of electricity for light, etc. The capital stock is said to 
be $250,000. 


THE BUFFALO, NORTH MAIN STREET & TONAWANDA COMPANY, 
Buffalo, N. Y., capital stock $75 000, has been formed to operate the Buffalo, 
North Main Street & Tonawanda Electric Railway Company. S. W. Petrie, T. 
H. Feary and J. H. Pardee, Buffalo, and J. F. Farrell, Albany, N. Y.. are 
interested. 


THE WIZARD TELEPHONE & GENERAL ELECTRICAL MANUFACTUR- 
ING COMPANY, Council Bluffs, Ia., capital stock $100,000, has been formed to 
manufacture and sell telephones. and to build and operate telephone lines and 
exchanges. J. C. Willow, J. E. DeLee, and Eli Brown, of Council Bluffs, are 
interested. 

THE TILMANN PORTABLE ELECTRIC LIGHT & REFLECTOR COM- 
PANY. New York, has been incorporated with a capital stock of $100,000 to 
manufacture and sell dynamos, reflectors and various mechanical devices. 
Incorporators, H. A. Ockerhausen, J. J. Lamer, T. A. Fay and Jno. McCarthy, 
New York City. 


THE WESTERN ELECTRIC TELEPHONE COMPANY bas been incorpor- 
ated at Britt, Iowa, with a capital stock of $100.000, to build, construct, own. 
manage and operate telephone lines in certain counties. The incorporators are 
J. F. Cass, Sumner, Ia.; Chas. Webster, Waucoma; T. A. Potter, Corinth; Stitzel 
X. Way, Wesley. 


THE CENTRAL AMERICAN DEVELOPMENT COMPANY, San Francisco, 
Cal., capital stock $1,000,000. has been formed to build electric, cable, steam 
and other 1ailways, etc. The promoters are C. T. Thomas and A. Ballin, San 
Francisco; Frank A. Woodwoith, Santa Barbara, Cal., and M. Cassin, Salvador, 
Central America. 


THE CORAOPOLIS, SEWICKLEY & ECONOMY STREET RAILWAY COM- 
PANY, Pittsburg, Pa., capital stock $50,000. has been formed to build an 
electric street railway in Allegheny and Beaver counties. John C. Whitla, 
Beaver Falls; C. I. McDonald, Allegheny and John A. Ferguson, Coraopolis, 
Pa.. are interested. 

THE ELECTRIC AMUSEMENT REPORTING COMPANY, New York, maxi- 
mum capital stock $100,000, has been formed to manufacture and deal in elec- 
trical and mechanical devices for reporting baseball and other sporting events, 
etc. The organizers are Melvin D. Compton, Abram Wyckoff and Albert Man- 
ning, Newark, N. J. 


The incorpor-_ 
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THE PUGH ELECTRIC LIGHT & POWER COMPANY. Cincinnati, O., has: 
been incorporated with a capital stock of $5,000 for the purpose of furnishing 
electric light and power and all wiring, apparatus, etc., connected with said 
business. A. H. Pugh, Alfred Mack, Geo. W. Pickard, Obert Spencer and Jno. 
Calvin are the promoters. 


THE DALLAS CITY STREET RAILWAY COMPANY, Dallas, Tex., has 
been incorporated with a capital stock of $500,000, to construct and maintain a 
street railway in Dallas to be operated either by horse, electric or cable power, 
The promoters are Frank Clark, Baltimore, Md.; C. L. Blackford, Denison. 
Tex.; I. L. Sale, Dallas, Tex. 


THE DECKER AUTOMATIC TELEPHONE EXCHANGE COMPANY, Jersey 
City, N. J., capital stock $100,000, has been formed to own, lease, construct and 
maintain telephones, »nd automatic or other switcbboards. Ward Decker, 
Edmund A. Hinckley, John P. Bell, Owego, N. Y., and DeWitt Clinton Jones, 
Elizabeth, N. J., are interested. 


THE SYRACUSE & ONEIDA LAKE ELECTRIC RAILWAY COMPANY, 
Syracuse, N. Y., has been tncorporated by Hiram McGonegal, New York; W. S. 
Wales, W. B. Kirk, J. B. Morgan, James N. McCormack, and William E, Whee- 
ton, to operate.an electric road, twelve miles long, to Cicero and Salina, Onon- 
daga County. Capital stock $800 000, 


THE CHARLESTON ELECTRIC COMPANY, Charleston, Il., has been 
incory orated with a capital stock of $5,000, for the purpose of manufacturing 
and dealing in telephone, light, heat and power and street railway apparatus 
and supplies; constructing light, heatand power plants. Incorporators, Richard 
Cadle, Frank C. Brooks and Wm. A. Highland. 


THE LITTLE ROCK TRACTION & ELECTRIC COM PANY. of Little Rock, 
Ark., has been organized in Boston with Allen N. Jobnson, president; Geo. B. 
Rose, secretary, and Chas. F. Pennel, treasurer. It is composed principally of 
the United Electric Securities Company of Boston, the General Electric Com- 
pany of New York, and St. Louis local companies. 


THE AMERICAN TELEPHONE & TELEGRAPH COMPANY OF TEN. 
NESSEE has been incorporated by Edward P. Meany, Melville Egleston, Jas. 
E. Caldwell, Leland Hume and T. Dwight Webb, for the purpose of generating 
electricity for telephoning, constructing telephone lines and exchanges and 
also a telegraph line in the various Tennessee towns. 


THE WESTERN CONSTRUCTION COMPANY. Kansas City, Kan., capital 
stock $20,000, has been formed todo a general contracting business, to bnild 
railways, bridges, sewers, develop water power, ete. John R. Price, C. H. 
Monham, D. W. Smith and J. L. Kimball, of Kansas City; A. H. Cobb, U. Vv. 
Widener and Edward Haren, of Kansas City, Kan., are interested. 


THE IVES LAND COMPANY, Seattle, Wash., has been incorporated by A. 
H. Camel. W C. Tanner, J. C. McFee, E. F. Sweeney and H.C. Henry. Capi- 
tal stock $40,000; single share $10. Business to he prosecuted; platting lands 
and town sites and dealing in same; operating railways, water works, electric 
and gas works. mill, steam boats, canals, wharves, logging camps etc. 


THE EAST LORAIN STREET RAILWAY COMPANY, Lorain, O., has been 
incorporated with a capital stock of $25,000, to construct, own and operate street 
railways in the village and county of Lorain, and in Cuyahoga County, electric- 
ity or other mo‘ive power to be used 1n operation; and to supply electric light, 
heat and power. Incorporators, William J. Carone, Wm. McReynolds, John W. 
McReynolds, John A. Park and Edward S. Meyer; the last named of Cleve- 
land, O. 


TELEGRAPH AND TELEPHONE. 


JACKSON, GA.~S. B. Kinard contemplates constructing a telephone system. 


SIOUX FALLS, S 


D.—A telephone line between Sioux Falls and Mitchell is 
being talked of. : 


GORMAN, N. H.—A movement is on foot to establish another telephone sys- 
tem, which is meeting with great favor. 


ALBANY. N. Y.— The Capital District and the American District telegraph 
companies have been consolidated. The capital stock is $20,000. 


MUSCATINE, IA.—The new long-distance telephone via Columbus Junction to 
Burlington has been completed by the Iowa Union Telephone Company, 


CHARDON, O.—Keeny & Hill have a contract for constructing the telephone 
line between Chardon and Huntsburg, and expect to ccmplete it in a few days. 


CUMBERLAND, IA.—Thete is to be a telephone line built between Cumber- 
land and Cotning. A stock company has been formed. and it is thought that 
the cost will not exceed $600. 


SUSQUEHANNA, PA.—The new Metropolitan Telephone Company has been 
absorbed by the Susquehanna Telephone Company, which will establish an 
exchange. Frank Zeller is superintendent. 


SHARKPSTOWN, MD.—A telephone company incorporated by George J. K. 
Phillips, Thomas Moore and Representative Moore, of Betbel, A. J. Horsey and 
J. D. Marvil, is to establish a line at this place. 


PITTSBURG, PA.—An ordinance has been passed granting to the East Pitts- 
burg Telephone Company permission to erect poles and run wires on the same, 
over or under the streets, lanes or alleys of the city. 


OSHKOSH, WIS —The Wisconsin Telephone Company is rebuilding its entire 
local system. Heavier wires will be strung and the entire plant will be 
remodeled into a return circuit system. The improvements will cost about 
$16,000. 


CREDE, COL.—The Boaid of Trustees of the town of Bachelor has graated 
Wm. C. Muncell the exclusive franchise to operate a telephone system to con- 
nect with the city of Crede and the various minesin Mineral County fora period 
of five years, 


EAST MACHIAS, ME.—The Western Union Telegraph Company has just 
completed a double line of telegraph between Lubec and East Machias, thus 
giving the former direct connection with Portland, Boston and other places 
and the line is now in working order. 

































































; ELEcTRIc LIGHT AND POWER. 





NORWOOD, O.—An electric light plant is to be established. 

ISLAND PARK, ILL.—Electric light is to be introduced at once. 

DUNLAP, IA.—Steps are being taken to establish an electric light plant. 
BRONSON, MICH.—The question of electric street lighting is being agitated. 


NIAGARA FALLS, N. Y¥.—The question of lighting the park is being consid- 
ered. 

_ATHENS, GA.—The city is considering the question of owning its own elec- 
tric light plant. 

HAMILTON, N. Y.—An electric light plant is to be establisbed and the con- 
tract has been let. 

GALLATIN, MO.—The City Council has granted an electric light franchise 
to a lecal company. 

CALIFORNIA, PA.—The electric light and water works question is being dis- 
cussed by the Council. 

HASBROUCK HEIGHTS, N. J.—The system for the lighting of the town is 
said to be unsatisfactory, 

MARTIN'S FERRY, O.—At a meeting of the Council, June 22, a site for an 
electric light plant was selected. 

WILMAR, MINN.—J. L. W. Zietlow is preparing plans for a new electric 
light plant-to be erected in Wilmar. 

BRAZIL. IND.—A New York syndicate is said to be negotiating for an elec- 
tric light and street railway franchise. 

PINE HILL, N. Y.—An effort will be made to establish oan electric light 
plant having a capacity of 2,000 lights. 

CROCKETT, TEX.—PF. Lockfield, of Waco, Tex., has been granted a franchise 
to put in an electric light plant to be in operation Oct. 1. 

SELIN’S GROVE, PA.—There 1s a movement on foot to form a company for 
the erection of an electric light plant at Selin’s Grove, 

LAFAYETTE, IND.—George Heywood and H. B. Overesch are interested in 
the establishment of an electric light plant in Lafayette. 

ASTORIA, ILL.—Astoria authorities have granted a franchise to an electric 
light company that will immediately put in a plant to light the city. 

GRANVILLE, N. Y.—Parties representing the electric light company have 
practically decided on a site and will begin operations about August. 

LEXINGTON, KAN.—The action of the City Council in granting an electric 
light franchise to Thomas Wolfe has been ratified by a vote of 820 to 7, 

CHICAGO, ILL.—The purchase of the Hyde Park electric light plant, as cons 
templated by Mayor Swift and Comptroller Wetherell, will not be made. 

WILKESBARRE, PA.—The extensive plant of the Wilkesbarre Electric Light 
Company will be removed to Plains township just outside the city limits. 

SUMMIT, N. J.—The contract for lighting the streets of Summit expired 
July 1, and as yet no definite arrangements have been made for the future. 

MADISONVILLE, O.—The water works trustees have requested the issuance 
of $5,000 worth of bonds for the purpose of extending the electric light system. 


CHARLESTON, S. C.—F. W. Wagener & Co. expect to extend their electric 
light plant by adding an 80-bp engine and a 100-hp boiler, also additional elec- 


trical machinery. 


CHARLEVOIX, MICH.—The City Council has contracted with Charles Gabriel, 
of Saginaw, to put in electric lights on a 10-year franchise. The work will 
begin immediately. 

AVON, N. Y.—The electric light plaut has been sold to a local company which 
will operate it under the name of Allen, Carpenter & Co, It is-expected that 
the plant will be in operation by Aug. 1. 


KEARNEY, N. J.—The Kearney Electric Light & Power Company has secured 
land on Passaic Avenue and will at once begin building its power house. The 
plant is to be in operation by Aug. 15. 


HAWKINSVILLE, GA.—An electric light plant and a system of water works 
will be established this fall. Mayor Samuel Way and Col. Charles R. War- 
ren, of Hawkinsville, may be addressed. 


HAMBURG, IA.—The City Council passed an ordinance providing for electric 
lights, subsequent toa vote of the people, to be given July 8. The ordinance 
gives E. B, Hillman & Co, of Peoria, Ill , a franchise for 20 years, 

ROCK FALLS, ILL.—Rock Falls has decided to have an electric light plant of 
its own. Thirty arc lights of 2.000 candle-power will be put in on the streets 
and 600 incandescent lamps will run on the same plan; $6,618 is the estimated 


cost. 

HASTINGS, NEB.—The Hastings electric light plant has been sold by the 
sheriff under mortgage to Adam Cook, Jr., of New York City, for $10,000. It is 
said that as soon as the sale is confirmed the work of remodeling the plant will 
be begun. 

PHILADELPHIA, PA.—The eight-story building, to be erected by Hamilton 
& Diesinger on the south side of Chestnut Street, above 12th, and for which 
Architect Frank R. Watson is preparing plans, is to contain an individual elec- 
tric light plant, 

WILLMAR, MINN.—Prof. George D. Shepardson, of the Engineering College 
of the State University, is engaged in drawing plans and specifications on an elec- 
tric lighting plant to be put in. The engine from which power isto be supplied 
has already been procured. The rest of the plant is estimated to cost, complete, 
$8, 000. 

VINELAND. N. J. —The business en of Vineland are greatly interested in 
the establishment of an electric light plant. Charles Keighley & Son, owners 
of the city water works, have offered to supply the town with electric lights, 
and at the next meeting of the Borough Council, it is said, will apply for a 
charter, < 
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THE ELECTRIC RAILWAY. 





TOWANDA, PA.—A new electric road is to be constructed. 
OWASSO, N. Y.—It is proposed to extend the electric railway here. 


PLANT CITY, FLA.—It is rumored tbat another railway line to Bartow is to 
be built. 


EAST LIVERPOOL, O.—Auni electric railway is to be built from East Liverpool 
to Lisbon. 

HOLYOKE, MASS. —The question of an electric line from Holyoke to Hart- 
ford, Conn., is now revived, 

BATH, N. Y.—The building of an electric road to Hammondsport is beli¢ved 
to be an assured thing. 

NEW HOPE, PA.—A new trolley road is talked of to connect New Hope, 
Yardiey. Brownburg and Newtown. : 

HUMBOLDT, TENN.—A company is being organized to build an electric road 
from Humbdtdt to Alamo, a distance of 18 miles. 

MONONGAHELA, PA —The Monongahela Street Railway is to be built at 
once to extend from Courtney to Black Diamon™. 

PITTSBURG, PA.—The Pittsburg, Arlington & St. Clair Street Railway Com- 
pany has been chartered; the capital stock is $21,000. 

LESTERSHIRE, N. Y.—Governor Morton has approved the act authorizing 
the extension of the trolley from Leicestershise to Union. 

CHICOPEE, MASS.—The Chicopee Street Railway Company is seeking a fran- 
chise to build and operate its tracks to Wymanlea Avenue. 

NEW HAVEN, CONN.—The New Haven Street Railway Company contem- 
plates extending its line to the top of East Rock this year. 

ROCKDALE, TEX.—J. R. Rowland is interested in the proposed electric rail- 
way, for which several power plants will probably be built. 

MIDDLETOWN, N. Y.—There is a strong probability that the trolley road 
from Middletown to Montgomery will be completed this year. 

PORTSMOUTH, VA.—The Portsinouth Street Railway Company, of which J. 
G. Siegfried is president, has been granted permission to build an electric line. 
. DOVER, DEL.—The Town Council-of Dover has granted permission for the 
Milford & Dover Railway Company to lay its tracks in the streets of said town. 

BALTIMORE, MD.—The Sinepuxent Beach Railway Company wil! in the 
near future complete its plans for en electric railway along the beach the 
entire length of its property. 

SAUGERTIES, N. Y.—Opportunities are open to capitalists to build an elec- 
tric road from Saugerties connecting Quarryville, Katsbann and West Sauger- 
ties. 

FALL RIVER, MASS.—The Fall River Street Railway Company is petition- 
ing for a grant of location for the tracks of their proposed railway in the streets 
of the city. 

NORFOLK, VA.—A company is considering the plan of building an electric 
road from Berkeley along the eastern branch of the Elizabeth River by way of 
Kempsville. . 

BALTIMORE, MD.—A company is to be incorporated for the purpose of 
building an electric railway to Meeter's pavilion, Westport and other villages in 
the southern section. 

LAKE CHARLES, LA.—The Lake Charles Street Railway Company has 
increased its capital stock to $15,000 with a view of extending its line intothe 
suburbs, M. Meyer is general manager. 

CORTLAND, N. Y.—The long-sought for franchise for the use of Elm, Rail- 
road, Franklin and River streets for an electric railway has been granted to 
the Cortlaud & Homer Traction Company. 

NYACK, N. Y.—The Nyack Traction Company, of which F. R. Bain, of 
Poughkeepsie, is president. will begin the construction of an electric railway 
between Nyack and West Nyack, within a few days. 

BALTIMORK, MD.—The City & Suburban Railway Company, Nelson Perin, 
president, is planning an extension two and a half miles long from its Catons- 
ville branch to Bonnie Brae Cemetery in the suburbs, 

WILMINGTON, DEL.—The Chester & Wilmington Railway Company will 
probably build a line between the two cities, instead of only to the state line 
and connect with the Pennsylvania line, as was first intended. 

PITTSBURG, PA.—The work of grading has been commenced east of Brinton 
avd through the borough of Turtle Creek for the building of the extension of 
the Second Avenue Railway between East Pittsburg and Wilmerding. 

WASHINGTON, D. C.—The Washington & Geoigetown Cable Railway Com- 
pany is considering the extension of its lines for three and one half miles 
in the suburbs. Henry Hurt is president, and D. S. Carll chief engineer, 

WINCHESTER, TENN.—D. C. Rice. J. L. Girton and others are making 
arrangements to build an electric railway from the Tennessee River to the 
property of the Tennessee & Alabama Land, Mining &‘Railway Company. 

WILLIAMSPORT, MD.—The Williamsport Council has granted Powell Evans 
the right of way through the town for his electric line and the privilege of 
planting wires where necessary. Williamsport will have electric lights, 1f the 
project is a go. 

RONDOUT, N. Y.—The Rondout & Eddyville Railway Company has made 
application to the commissioner of highways of the town of Ulster for permis- 
sion to construct and operate a street railway, to be operated by horses or elec- 
tricity, beginning in Roodont and extending to Eddyville. 

BALTIMORE, MD.—The Canton, Sparrows & North Point Railway will be 
eight and one half miles long. equipped with the trolley system. The company 
is considering whether or not to build its own power house. If built, an equip- 
ment of at least 1,000 bp will be needed. F. W. Wood is a director. 


PORTLAND, ORE.—The Barnes Heights & Cornell Mountain Railway Com- 
pany is again considering the question of extending the electric road to Hills- 
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boro, a distance of 1044 miles, and a branch line to Beaveiton, a distance of two 
and one half miles. Nelson, Nelson & Co., of Portland, are interested. 


l.ITTLE FALLS, N. Y.—There bas been filed with City Clerk Warren two 
petitions for franchises to operate electric street railways within the city limits. 
One is by a stock company of capitalists from Little Falls and Herkimer. The 
other is by a number of gentlemen from Corning, headed by Senator Bates. 


SOUTHBRIDGE, MASS.—There is a movement in progress to construct a 
railway to connect Southbridge with the Boston & Albany at Kast Brookfield. 
There are also parties.who stand ready to build an electric road from Sanders- 
ville through Southbridge. The Southbridge Board of Trade can probably give 
information. 


CHICAGO, ILL.—A street railway franchise has been granted by the Council 
for a line to open up the northern section of the city. The Chicago Passenger 
Traction Company is the name of the company and two of its chief promoters 
are Judge Gibbons and P. H. Hoyne. Work will be begun at once. Electricity, 
supplied by overhead wires. will be the motive power. 


GREENSBORG, IND.—Local capitalists are discussing the advisability of 
building an electric road from Greensburg to Clarksville, a distance of 12 miles, 
by way of Kingston. B.S. Sutton and K. Hord, of Shelbyville, and others inter- 
ested in the Ogdensburg & Batesville Electric road,are the promoters of the enter- 
prise. Jacob Emmet and T. H. Stevenson, of Greensburg, are also interested, 


MASON CITY, IA.—T.S. Roberts has purchased the controlling interest in the 
Mason City electric light plant and there has been a reorganization. M. L. 
Clark has been elected president and W. P. Fitch, manager. They expect at 
once to put in an electric s‘reet car line, connecting all the depots of the city, 


and contemplate soon putting in a line connecting Clear Lake and Mason City, 
a distance of 10 miles. 





Trade and Sabuatrial Totes 


A NICE CONTRACT has been secured by the Louis K. Comstock Company, 
1437 Monadnock Block, Chicago, for the complete equipment of a six-mile 
electric road at Pontiac, Mich., including steam plant, cars and overhead 
equipment. 





MAX A. BERG, secretary of the Wallace Electric Company, Chicago, resigned 
his position as an officer of that company on July 1. Mr. Berg will take a well- 
earned rest, and no doubt will become associated with the electrical industries 
again in the near future. 


AN ELECTRIC PUMPING PLANT, to consist of one 10x12 in. Goulds triplex 
power pump, driven by an electric motor and having a capacity of 500 gallons 
per minute, has been sold by the Gould Company, 22 North Canal Street, Chi- 
cago, to the City of Oregon, T1l. 


LOUIS INMAN, superintendent of the Electrical Exchange Building, 186 
Liberty Street, New York, reports that the offices in the building are being rap- 
idly filled by electrical and machinery firms, and ascribes this to the central 


location of the building and the many special conveniences provided for ten- 
ants, 


FANS INNUMERABLE are discussed in the new catalogue of the Starbuck 
Fan Company, 41 Federal Street. Boston. There are belt-driven disc fans and 
fans direct-driven by electric motors, the standard sizes ranging from 18 to 60 
inches in diameter. Attention is called by the catalogue to the peculiar shape 
of the fan blades, to which is attributed the high efficiency of these fans. 


EWING’S HYSTERESIS METER, which has recently attracted so much 
attention. is manufactured by Elliott Brothers, London, who are represented in 
America by James G. Biddle, 525 Drexel Building, Philadelphia. For hysteretic 
measurements this device is probably the simplest one so far devised. A full 
description of the instrument is contained in a circular issued by the manu- 
facturers. ; 


CONSULTING VERSUS CONTRACTING.—Field & Hiuchman. heretofore at 
29 Clifford Street, Detroit, decided Jast February to give up contract work and 
devote themselves entirely to consulting and supervisory engineering, and 
report that their business has increased so fast as to necessitate moving into 
larger offices. They have accordingly taken quarters at 25 and 26 Hodges Build- 
ing. where they will have ample room and facilities for their rapidly increasing 
work, 


THE ELECTRICAL ENGINEERING COMPANY, Minneapolis, Minn., has 
secured, for a term o: years, the northwestern representation of the Siemens & 
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541,459. COMBINED INSULATOR AND FUSE HOLDER; C. F. Scott and H. 
P. Davis, Pittsburg, Penn. App. filed July 16, 1894. An insulator provided 
with an opening, a fusible plug and support therefor adapted to be held in 
said opening with two pins projecting, and a fusible wire provided with 
perforations registering with ssid pins. 


541,460. ELECTRIC ARC LAMP; A. W. Smith, Washington, D. C App. 
filed April 25, 1895. The combination of a flexible feed ribbon engaging with 
a retarding device on the movable carbon support, and means for imparting 
an up and down movement to the said 1ibbon, and also varying the tension 
of the ribbon. 


541.467. METHOD OF PREVENTING ELECTROLYSIS OF PIPES UNDER- 
GROUND: H. F. Brown, New York, N. Y. App. filed Dec. 10, 1894. A sys- 
tem of preventing electrolytic decomposition of underground pipes, consist- 
ing in maintaining the said pipes in a negative condition in respect to the 
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Halske Electric Company of America. Mr. Morgan Brooks and those associated 
with bim in the Electrical Engineering Company have earned a reputation for 
enterprise, fairness in business matters, and courteous treatment of customeis, 
and the Siemens & Halske Company is to be congratulated upon having secured 
such a worthy representative for so important a territory. 


EXPRESSIONS OF OPINION are unwise under certain circumstances, but the 
many users of Wharton-Harrison safety boilers would seem to be safe in theirs, 
judging by the large number contained ina collection of testimonials which 
are being distributed by the Harrison Safety Boiler Works, Philadelphia, and 
the unanimity of the favorable opinions expressed. The Harrison Company is 
also distributing a handsome book of illustrations showing representative build- 
ings and establishments now using Wharton- Harrison boilers. 


SLACK BUSINESS is not the experience reported by the Metropolitan Elec- 
tric Company, 186-188 Fifth Avenue, Chicago, their sales so far this year being 
three times the amount for the same period last year. The company is young 
in age, but it has entered upon an era of prosperity that is remarkable for 
these times. It handles some of the best-known specialties on the market; 
among them being P. & B. goods, N. I. R. wire, Solar arc lamps, Metropolitan 
incandescent lamps, and the portable hose bridge, recently described in THE 
ELECTRICAL WORLD. 


A BRIGHT CONCEIT illustrates the cover of a neat folder being dis- 
tributed by the Zeigler Electric Company, of 141 Federal Street, Boston. 
The cover contains the picture of a porcupine and the legend ‘‘There are more 
points inside’'—which is entirely correct. The folder inside describes a new 
Bunsen burner which is simple in construction and possesses the feature of 
regulating automatically the relative flow of gas and air, maintaining one color 
irrespective of the size of the flame. If desired, however, the color of the flame 
may be changed by simple band regulation. 


THE TRUTH, THE WHOLE TRUTH, ETC., is what the Hogan Boiler Com- 
pany.of Middletown, N.Y., claims to be the statements contained in its pamphlet 
entitled ‘‘Truths,’’ in which are presented sectional illustrations of the Hogan 
water-tube boilers and a number of exceedingly strong claims for them, one of 
which is that, owing to the peculiar construction of the boilers, no scale is 
formed in them. Very strong arguments are made to show the advantage of 
curved over straight tubes and some interesting comparisons are drawn between 
the performance of this and other wafer-tube boilers. 


THE ST. LOUIS IRON & MACHINE WORKS, St. Louis, Mo., report the 
following orders recently received for its Corliss engines: Los Angeles Electric 
Company, Los Angeles. Cal., 400 hp compound; Municipal Electric Company. 
Decatur, I11., 350 bp; Standard Electrical & Gas Works Company, Independence, 
Ia., 150 bp; Mueller Manufacturing Company Decatur, Ill, 75 hp; Creamery 
Packing Manufacturing Company, Kansas City, Mo., 200 hp; C. G. Stifel, St. 
Louis, * Mo., 100 hp; Ellis Grove Milling Company, Ellis Grove, I11., 100 hp; 
Colburn Brothers, McPherson, Kan., 200 hp; Keiser Brothers Milling Company, 
Mt. Olive, Ill., 250 hp; Union Depot Street Railway Company, St. Louis, Mo., 
700 bp, heavy-duty. 


THE RUSSELL SWITCH.—The Electric Appliance Company, of Chicago, has 
just secured the general selling agency for the Russell automatic switch. By 
means of this device a light or group of lights can be controlled independently 
from any numbei of points without any additional electric light wiring. The 
Russell switch is usually placed in the cut-out pocket and a single circuit run 
to the light or group of lights to be controlled. Fronr the switch, circuits of 
No. 18 wire are run tothe points from which the lights are to be controlled 
where an ordinary combination push does the work, pressing the white button 
turning on the lights, and pressing the black button turning them off. The 
Russell devices are now approved by the National Board of Fire Underwriters, 
and have found favor with the trade. The Electric Appliance Company is 
making a specialty of flexible switch cords for electric railway and other heavy 
service. The company claims to have a superior article in Paranite flexible 
cable, and to carry one of the largest stocks in the West. 


Business TZotices. 


ELECTRIC LEAGUE.—Meets every Thursday evening, 100 West 24th Street, 
New York. Electrical engineers and electricians cordially invited. 

BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention. 
Gas lighting much improved by its use., Electric Supply Company, of 105 South 
Warren Street, Syracuse, N. Y. 


~ SMlustrated | Record of Electrical Patents. : 


rails by connecting said pipes to the negative pole of a dynamo of higher 
poteutial than the dvnamo to which the rails are connected. 


541,471. ELECTROMAGNET: F. B. Corey, Boston. Mass. App. filed April 15, 
1895. The combination of a magnet having a segmental pole surface, a 
pivoted armature in close proximity to the said pole surfaces which latter 
conform to the path of movement of the ends of the armetures, and mag- 
netible metal pieces loosely connected with the armature and adapted to 
be drawn into contact with the pole-pieces. 


541.491. REPAIRING INCANDESCENT LAMPS; J. Mohrle, Munich, Ger 
many. App. filed Jan. 25, 1895. A process which consists in torming an 
openivg in the glass globe, thev removing the old filament, cleaning the 
electrodes and applying to them a cement formed ot a mixture of carbon 
and metal salt, inserting a new filament, and fusing the cement by a cur- 
rent of electricity. 


541 497. ELECTRIC ELEVATOR APPARATUS; F. B. Perkins, Boston, Mass. 
App. filed Dec. 15, 1892. The combination of an electric motor, a rheostat 
and reversing switch controlling the motor, a brake magnet circuit between 
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the rheostat and reversing switch, and a dash pot connected tothe brushes 
of the said rheostat for controlling its movements in cutting out the resist- 
ance in the motor circuit. 

541,500, ELECTRICAL CONTROLLER FOR MOTORS: O. H. and A. F. Pieper, 
San Jose, Cal. App. filed April 30, 1894. The combination of a motcr, a 
rheostat connected thereto, a removable top plate for a case having a weight 
within used for anchoring the device and keeping it stationary when being 
operated, a laterally movable operating pedal, and the return springs for 
returning the pedal to its central position. 

541.505. CODE SIGNALING DEVICE; W. Rymer, Detroit, Mich. App. filed 
July 2, 1894. The combination of a whistle mechanism provided with a 
controlling valve, a piston to control the whistle valve, itself controlled by 
an unbalanced piston, means to operate and close the circuit through cou 
ductors and clockwork, the said clockwork having a rotatable plate and an 
adjustable spring engagable with the said plate. 

541,541. CARBON ELECTRODE FOR ELECTRIC ARC LAMPS; S. Heiman, 
New York, N. Y. App. filed Oct. 5, 1894. A carbon electrode consisting of 
carbon, infusorial earth, chloride of zinc, chloride of ammonia and prus- 
siate of potash, in different proportions. 

541,542. AUTOMATIC WORKING RHEOSTAT FOR STARTING ELECTRIC 
MOTORS; F. E. Herdman, Winnetka, Ill. App. filed Nov. 24, 1894; 541 548 
filed Nov. 24 1895. The combination of an electric motor, resistances in the 
armature circuit controlied by an arm, a driving device adapted to be driven 
by the motor and thereby rotating another device, connection between the 
last mentioned device and the resistance arm; the connection is such that 
when the device rotates the arm is moved over the resistances, and means 
for throwing the rotatable device in and out of connection with the driving 
device, and mechanism to limit the extent of rotation of the said device. 


541,544. ELECTRIC MOTOR; F. E. Herdman, Winnetka, Ill. App. filed Nov. 
27, 1894. The combination of a translating device, a reversing switch, a 
source of current supply with electrical connection between the source of 
supp!y and the electric switch and between the switch and the translating 
device; resistances in the last-mentioned circuit provided with an arm for 
controlling the amount of resistance; mechanism to open the switch, the 
said mechanism being connected with the resistance arm, which moves in 
either direction and thus establishes contact. 





541,545. ELECTRIC BRAKE CONTROLLER; F. E. Herdman, Winnetka, II. 
App. filed Dec. 18, 1894. The combination of an electric motor, resistances 
in the armature circuit controlled by an arm, a sclenoid the core of which 
is connected with the said arm; a brake, controlled by a solenoid, a switch 
common to the circuits of both solenoids, and a solenoid in the armature 
circuit the ccre of which is adapted when energized to move the switch and 
break the circuits to the brake solenoid and resistance arm solenoid. 


541,549. AUTOMATIC ELECTRIC GAS LIGHTER: W.N. Jaskey and E. S. 
Else, Logan, Utah. App. filed Aug. 20, 1894. The combination of a burner, 
a fan extending above the burner with another fan pivoted thereto, and 
electrical contacts also mounted on the fan support arranged to be actuated 
by the movement of the fan. 

541,552. PROTECTOR CASING FOR UNDERGROUND ELECTRIC CONDUC- 
TORS: J. A. Kingdon, London, Eng. App. filed Aug. 9, 1894. The com- 
bination of a metallic protector casing comprising a plurality of metallic 
sectional u-shaped sections resting upon the top of the said conductor and 
protecting downwardly beneath the same to incase the conductor and pro- 
tect the same from injury, and a strip of wood forced between the lower 
ends of the channel and forced upward into the same to bear against and 
support the conductor, the channel sections being secured together at their 
edjoining ends. 

541,003. ELECTRIC ARC LAMP; E. A. Edwards, Cincinnati, Ohio. App. filed 
Sept. 19, 1894. The combination of a housing having a central recess for 
the reception of a block of refractory material and tubular lateral extensions 
for the reception of the carbons, the extensions being provided with longi- 


tudinal slots. 

541,604. ALTERNATING FIELD MOTOR; R. Eickemeyer, Yonkers, N. Y. 
App. filed Sept. 23, 1891. The combination ot a field metal, armature, a con- 
tinuous magnetizing coil having diametrically opposite connections for 
receiving an alternating electric current, portions of the said coil opposite 
each other, each coil when excited by an electric current aficrding phases 
of magnetism, at unshunted portions, which differ from the phases afforded 
at the shunted end, and cause a rotation of the line of magnetism. 

£41,608 ELECTRIC SWITCH; W. P. Hancock, Everett, Mass. App. filed Feb. 
7, 1895. A switch having a carrier therein provided with concentric slots, 
recesses and deflectors, a blade being located within tbe said carrier pro- 


vided with pins extending into the slots, 
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541,615. TRANSMISSION OF POWER BY ALTERNATING CURRENTS; F. S. 
Hunting, Fort Wayne, Ind. App. filed Jan. 19, 1895. A transformer for 
electric power transmission consisting of a core formed with two slots, pri- 
mary and secondary coils wound therein at opposite ends thereof to gener- 

/T ate between them a consequent magnetic field, and tertiary coils wound in 
the said slots to inclose the lines of said consequent field and having ter- 
minals for connecting a consumption circuit. , 


541,641. ELECTRIC MOTOR: W. J Still, Toronto, Canada. App. filed Aug. 9, 
1894. The combination of a hollow cylindrical armature composed of wire 
loops snitably supported and secured on the main shaft of the motor; a solid 
unwound core of magnetic metal located within the armature magnetically 
insulated from and Joose on the shaft and provided with arc-shaped 
recesses in its periphery whereby it will always automatically assume a 
position with its longest axis in the direct path of the lines of force flowing 
irom field to field and will maintain such position during the rotation of 
the shaft. 





No. 541,615.—ALTERNATING-CURRENT TRANSMISSION. 


541,719. BURGLAR ALARM: C. M. Clark, New York, N. Y. App. filed April 
12, 1895. Ap alarm consisting of an electric circuit containing one or more 
magnetic coils, a galvanometer moving and causing the movement of a 
metal into and out of the magnetic field of the said coil, and an alarm con- 
trolled by the said galvanometer. 

541,723. ELECTRIC GAS LIGHTER; J. L. Creveling, New York, N. Y. App. 
filed Jan. 21, 1895, The combination of a gas lamp provided with a dia- 
phragm or wall forming a gas or draft passage, of a tube passing through 
said diaphragm or wall; a pair of sparking points located in said tube, and 
electromagnetic means for making and breaking contact between said 
points. % 

£41,724. THERMO CONTROLLER ELECTRICAL HEATER; L. E. Custer, 
Dayton, Ohio. App. filed Dec. 22, 1894. The combination of the elec- 
trically heated muffle, and the main electric circuit; a spring-actuated cir- 
cuit-breaking plate arranged in the main circuit, an electromagnet for 
releasing said plate, allowing it to break the main circuit, a thermo-contact 
makerin the muffle, and shunt circuit including such contact maker and 
the electromagnet. 

541,730. CONDUIT ELECTRIC RAILWAY; E. Ebi, Cedar Rapids, Iowa. App. 
filed July 5. 1894. A trolley for conduit railways comprising a vertical rod, 
a gear wheel on the lower end of the rod, arms, trolley wheels on the outer 
ends of the arms, aud gear wheels on the inner ends of the arms, the gear 
wheels meshing with the gear wheel of the vertical rod. 

541.7%. TROLLEY FINDER: J. P. Taylor, Fort Worth, Tex. App. filed March 
12, 1895. A trolley guide having two oval sides on the upper edges, heavy 
front extensions and light rear extensions flared at the ends, a bottom por- 
tion for holding said sides together, the said guide having a spool mounted 
on a spindle having bearings in said rear extension. 
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No. 541 723.—ELkEcTrRIic GAs LIGHTER. 


541,798.7=DEVICE FOR REMOVING RESISTANCES IN STARTING ELECTRIC 
ELEVATORS: G. H. Whittingham, Baltimore. Md. App. filed Feb. 18, 1895. 
The combination of a switch plate and its resistances, s switch arm carrving 
a contact device which engages said resistance. the operating mechanism of 
an electric elevator, a stationary electromagnet, and meaus whereby when the 
electromagnet is energized the power or motion of the said elevator 
mechanism will move the switch arm and gradually cut out the resistance 
and. maintain the circuit at the point of lowest resistance during the run of 


the motor, 
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